

3 Laj j,*ll Aj j 

ji 4*u >jJi 3j<3j 



filial) ljOS >»£J1 Cjtfll . rt,r.rt 


j»Y»W-Y«U injla 


jiuJ-fcjJl jJ *Lu JH&11 3 jl j J JTjL>* t-jQSLjl 1 iJjfe J[ Jjl" JLU j_UL 












t fv --VI 
j I 

t A "'j tti 


jlJLct 


4.w. iif> J L4S f\ 

Ju^^Lx 2uLu(j / \ .^4^3 jrj 111 •*• J L / J.1 

j-ULuaJl ■ Pt it^U t Jux. j\ 


T'lV/T'U j/tfti-fcUt 
T*U / AV ■ 0 |*ij 

978 - 977 - 706 - 033 - 2 J jjJS ^ 


AoJiiLaJI 




4j jjJjuJt ijLcJl £-Lu Lgjjnub 4iuul&Jl J,! ^LkSJl I ik ^ jib bs-^jl 

juj 1 1 i^ LijJli jj'JLi-o J/lj ^j-^LLLI ^L^L^JI 3 l.j 4_kjojj ^ 

.CSd£JzA\ JbJsJ iaJo^ji ■■> ^ a[ a aj .-A i%j It a /j_a ^ a >Ulj Loj pJjtxU Jjjj j_> ^ 

^5 bJJjj 4 jajJajJ1 q! j j" lj ^ 4jjjjiiJI j-ubijU ^ 

. 4 .n 1 a jj IjUj 4 ^,1 a J.. t ^ 1 a~ L \ | ^£r L JjJiJ ( t 

IJjLsj Jl£ jjSj ji JJ t4jjj ^laTJl jLijiJil Aj-jL^j £ k_l 

pl i-u^ L> jJJ Li->.j> ^JjlIII 4a jas-^J ^JjlSJLI .^jlihljj „jLloL ^] l ^ ! * " JU&j 

LExAj ^ l."H (jjSj 3 ! IjjJLifl J-t IjijLi ^JjlLLI jjl IjjLnaj 

, ^jLujbLjJl mjlL JjjsijZLli jLc. IjjLa ^ lulll ~ fcjSJLi-oj llibljHQj 

-{^i\ JJj) , 1 LiS cUjJ| . 1 1 H i_k \ ILluI £ 

, 4 J isLiuJ I ^Ltilt jLi^jJ j>~ -- i - 1 - l .ill v~~ if. j .- d U, f vJ >!^sl 0 

t— J Lm5> I m n l_SjJLJj *^j r kvjJ^J 4-ftillj ^JLxJI ^^luui L^La 4. ±\ i .. u ' l ^ ll ^LaJjLtLiit lIj b_ub L» jJ ^ ^ 

^jjjJlj ijrt-rt I mil tLfiJjJI 

: ^Li U kjQS^I t JLk ^3 J^-w U frjykd ^-3 i 

4_a jJLa 1 ^ ~ i -~ JiJ 4l^jl JLajf 4 I ^lOt a Jl ^_j Lj£J 'l ^ ^ ...a > ^ 2 ^ *4j£: 1 j_a_H d m Hj ^_rJ I ^ . i Li!iJl ^ 

^J.1 ^ > ■ " l! .-. J 1 A ' J 1 1 -y % i^|lj cLujjJ! 4 jlUL L^j -J^.l -V 1 U. J ,-- 11 J UJ ^ Ji > 1 Vi"l J ^ -V 1 ^ ~ - ■' M * U*n JjL 

0 -* L>"J J Cj^'\ ^_Jlklj l^_uaJjj 2 ^ 

^jJl J U .T>\^[! ( V^a A rj a -*■■ a Jjrt .A' ,J ._■ ■» .^11 mli d r s, U 11 lj[i\ ^ j" ^ t 4 j_lxjLi>SI! 

J^LL l j H a ijjjjJl ^Crlj2_j 4 a IVtJ . i Jl> lj jJJ \ ^_uojLij 4iLajiJl 

^ ^£1 Jjalijoj i^JjLjlSJI J-euJl J-t (_£jJi 4jl2UlJt Lk^b-JI i_S t i~X I Juli 

.1^2^ !Lua 4 jjjJL 4_lsti2jll LLAUI \A?L\ \ LoS! 

0^2 C; Li_i j . La a_q .4£j.i.Lfl y^_a2 JjL j 1 A Jjj J ■ - ^ n ^1 J^]l ^uo ij_i2 k j| F u^) J ,J^ ^ r 1 ^ LoS ^ 

JjLiiH 4£.^21 q JjLua J-q - i2j «j^j j Lf^fi o' 6*3^ 

^ ^^ilUaJI \ fl tnj J 

4 r. j Lh.fi Jlj Lua* OiLc ajj,1jJl .“ .1 a n 1 ■ Jlj Lii i .JjLHi ^ j “ ^ ^ 

, fiJj&.jjl &. 1 & 3 wiiLlaJ^ t^_ii>jj oljL^-Llj ^j^UlU JlC 

■ A J ^ ^ \ 1 " 1 ^.1-a ^:J i J oj K Ji ^ljLgi.1 ^^jjJhLOj jloJLib 31 ->■ J ^ 

. ^jjljjJI J-uajLil ._J li^J I \ j ■■"j_y ^jJl o^L^-Uj * 1 *>! all » 1 Jwo-^ij 4 _alc _^_.1j 1 1 ~ L, . 1 L~i5L ] \ ^^JUj ^ 

*■ 4 . * ^ ^ # 

iS^ J*J tljj ^ 4&\j 





* e 


J-i -?- 11 ^ 

j ■ *.-> .11 Jjfj jq Ic^Ll Ig J j xl ■ “ H : l7 lgjj] fiiagll 

£ 

JLiJiljJjJI - JjijLljJ) - _L4_]1 IjJuO ^ ~ \ 


■_ ' ^ J ^ >_LJi_u3 j|JjLl o 0 ijjJij T ~ \ 

rr 

olj fl a jh« J jju jit J a j mi a 11 asJ.1 jLijI Y - \ 

rv 

j^j joJI olj JjS Ao (jjj d,g niJ t “ \ 

r* 

aa^gJI Lpiiia 

r\ 

clgLc jjjLaj 

ro 

aiaSI^J jLiidl 

4±£jj*}\ a 1 jx^fl raxiLiLlI oa^gil 

YA 

.,aI1 J^hU d. n 1 i a 1 1 Aj JI^I 1 1 ^ * Y 

0 * 

iijJaj Y “ Y 

00 

Xj^xqJI n 1 1 n < ~l H j j \ ^ H Y ’ t 

0<\ 

dab: jJ^Lcu 

n\ 

□i^gJI jniila 

ir 

uulSI^j jLudl 

Jj l(j ."il.i.i II :q1jLlJ| on^ll 

"H 

- " 1 l _1 V -V A 1 1 li w Y 

v<\ 

l~ i Lo a n ^11 y - r 




^jpUo^cJJ ^Jj > ^. il a 1 '. %. L i j... L i a il-^i. "v 1 1 Oi^jjLxaJt jLi ^ " X 

<W 

□ HZigJI 

<V% 

dole jjjLaj 

v*r 

UiflSIjj jlildl 




A i Cl k 1 1 ri UilJJ^ JI : LjLJ Lj 


jLsljI 4>j-LSLj dLuj Ji^jl :^|gilt 0119JI 


\ *1 

jLsji ^ J^il tjaJil ^ 1 _i_iN 1 ^UsgJI ^ ^ 

\\£ 

£ljJJI ^ oL^udl T “ \ 

\yr 

, “i i fi -%.~h ^ 1 1 <1 ^ i-^ r - \ 

\rA 

u T “ 1 1,1 1 1 

augJI jpSIn 

Ml 

dalx jjjLcu 

HI 

amSI^M jluiil 


fljAJf Jh Lj jJLuj^oJ I j * n ^nT..i^ If : ojJLjlJI onp 


\ 0* 

£i . . & 1 1 ^ 4 *. . si ... a h i 1 1 1 * * \ “ Y 

W 

£lj_flJI ^ j~h ... .ill 4_l jL*_o T - T 


a:ogJI jiSJn 

wt 

daLc jJjLnj 

\V£ 

UUUSl/J jLtlivI 


<jLqL£ JjljbiiM 

W*\ 

dale CitjLiidl 

\<W 

tj jjinlJi ipoi ftj^l 






r 


An -\n a 


t * - ; j 

JU 5 " iJlJj iJ JU JulS bAA^JUj ,*JIp ^ ^ ix (1 jJl ^ jjJt* ^>3 (^\YVl - ^ \ T 1 \ ) jJaJ' j^jjl ^.-^i jJj 

ji jp C«o- j-b a 3 i ki»j b wLLiJ I j*mLc- j aX- 1 - XXi \ j ■bJ>b>tJ i bt^JjC' y* j.jii b ^ I -AJ 1 ^-0^ j j*«J l j) l 

w^Lwo- wjbLaj^ftl \ ^ V"\ ^ \ o * \ ) ujjbisj JjjLjJI Lo ^aaLok^JI vAljjjJl 1 w^jJo^J bUbL^o^ifi 

jfP SjLp i^J (Computer Architecture) w< ^loJl ajjLoo ^ \^£ s £\m a J ?-\j'\ Lo i ^^L-Vl JL»J 1 tjL* aL^I^ cAASU^l .iJcfr 
Jo- l^Lal JotU-l J Jjjl j£^_J AJ '> I L*J I _J JbJl 1jL^» &Jo- jjl oJb* Jjj Ljj J tw' AjLJpjJi b^L-buJl ^ ^ > 

. l^JL* oLsjb ^ "j! j -- bill ^aj . b- j b '*j Jo^ji ob Aj _ib ^Lt , * j*-*J vbvJ l?jJI' Aj i _i*_' 


o p-qT -a a I 


:j,l ijJLbJI A-jjpj ■ I 3^ q d U ^>'iSf< j j fl *l jjljj L £>j_i^J! &jj& AjLqJi ^_a 


j { jj*+ jr* ) i 3 jSUp« ^ jr- j^r.o . U l*k J**Ub* Jo-jj 
b + ^) J* j+ j* Ja rj* 

j Jo- j^S"i J^Laj mX^ jfj 

JAP j bJJt 

J <iP j UwUP j 1 ^ b - j jbll ji ubJ \j j j 

l3 J&JL* LaJbstA^v* j-J 

j^JLa b^-f^b»LA^ J JUL^L ‘^1- J j-j AJ^bAii "tS" 

.JlSL-L V-ba Jfl Uw "j '| JA.' Jj 

Aj^Jaj jXp' ^P^iwi AuL^Ji l J j[ a . . b^_i 


( S a A>- li ) Ja 5 1 I 

T JLnJl >3 J&J JU-lS* Jji >jl J J^jw "' l ‘ ! ' 

aJL>- A«J>bj Jo- 

AcJb>so obf b>io 

, 1 ^ l- 3- JJ* J^*b ' !_I ■‘-^‘t-^ ^ j-"-J # 

.^VfjJotJl JJ j5bcj ^Ujl JoJl .' ^■-■-■■■---.o ’-f" 1 ' 

^ j> ^j 1 aJ jfjLpJl JobJl_^ JS j*j Aw«jJ] it. U'w wj 


■ . JL>Jl iJji aJ j 3 Uijf U sUX* ^jS Jo- J^bw Jo- 


ry- 


^UaJf 


Y 









Camfrfrwi/om 


A. l nil ni j i~jl -v 1 a 




Binomial Theorem 


i Fundamental counting principle 
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(( t 0-^o + ( t 0-,0)li>)4='^ 0 '' 0 ^ 


W _ ^ £l jY 


r 0. v O = (-oL) 
r C 

(T) t(\)oli%Jl 


T 0ls-O’ f 0b^- r - r £l 
I'^l _ -1^. j| cl 

l, t l V 0 "* 


JJW 


oU'i oUl** 


>I**4 


Jllo (^p 

»j>^3b (^- V sj + -^- tb-) t X W O + lj-) V jp ^ o 

J^J'O 

(-^^o + x (f^l>o + ff^}r 

«^ + ^r)V° + (^ + Tr^) £xr = 
cu = ({\)o + *)\r = (^U^ + ^h^)w = 






> - Y 


v j j j • jj dulLJU 



jij o* J$La Q 

Jiijo 0> 

J ^'<0 

\ . - = \ • + i ■ =^ t r = | j* 

f\-l>o + V- t>-)v = .-. 



V. - = 


-kJ 


({°V.-)Uo + (°L-)Mi = rt ■•• 

( V * -)\j- O + (°T ■ -)t*- t _ r £l 

x - _ 


(°\-.Uo + V.fc*-) T 't 
[(°\..- V-)Uo + CV.-V-Jb^r = 
(Or--)Uo + (°u- -)^)r = 
o T\ - \ - = (-~^- x ° - y “) T = 


rt 

'L 


( 0 tu-o + evb-fj = v ^(«-j) 


Jij ji JgU Q 

:l t^JAjLJI Ajla-jl rlj '\ , 

.^iQi 

jis(ei>oi ei^-u = ^ jir iii 0 
((e-)uo + (e-)u^) |= £ (i) 


:jlSj blAc.1 ****3 {t 

(, 0 i>o + ^ei^j = gj- ^uo^eb-g^ffi^ 0 ' = 

((. 0 + _. + t 0 + , 0 )Uo + (. 0 + _ + r 0 ^e)U).J = ^ 

(0 \^- tjj ■+ 0 \z^-) j = j^Lr = ^-3 


( 0 o^-^> + 0 j^r) J J = ^ 


jduo ^ 

^(Cj " ^ c 4 ^i!IIa)^ 5 j ^ '■ ^i_P O’ * \ ^ 


tr 


— J * c Ij. fl II di ._i \ ^ ilj jr-i^iJ! 



jII jlXlll jjl 




TV = T (\-) + T \V = \ - + r 


jtf + 'tr-V = j 
■■■ 


\ - = 


J* £ 


\ = 


dr' 


< 


(^Uu + ^)T\ = o-\ ■ j^ = (^y-^ = e 


n- u 


n- 


\ -\ 


A ((J^)Wo + ( JL.)^ A (T\) = A (o-\) /. 
((jtt -) U- o + ( nr -) t*.) n = 

M = ( • !■>■ O + • 1 ^-} = 

J^s ul J 9^ Q 

CM>o + *M^)r v ^ *(V Uo+ Vlx^r^jtf \h\ ® 

o S ^ j^sJl ^ *xs-jl 

fxponent/a/ form of a complex number (Euler form) (>bji 3jj^») ^ judl iU^Yl Squall 

(Tay lo r S6I 1 i£S ) j lj ^ ^ m i ^ ^ j3 n-l 1 ^ 1 ^3 a3 1 3 

.2jLP-jJ^ aiuS ^ J-KjS J1jjJ\ | j^3JlJ J jJolj i) jSCjSL* 3jj; W*ij 

'jr' U- — t ^Jb 0 


;zr 


\+OT 


X ^{\ -) 


" u* 


\+ jv| _$j n aj 

(ajJjJsM ^ jl ^Jl£- JjJ*-* 0 ^ i ^h l>* - = (^j-v 4 j Jj 3 ^Jb ^ 4]b) 


I bp- = 


j* 


J-C 


Ub 


4 lb (T 




X *>(\ -) + 


Jj 


JU 


. -\ = , V" bp- 


( 4 ^-jjJl kS^^h vlAJ AJ ^ \i>- — (^ -)Up- (jSf a 3 b >Lgi]l ^ -SJb) 

(r 

\ = ^ 


j _ r r 

iT + U* kT lT 


jrj 


Jj 


Jj 


<J o - 

u* <-> 

T 3 J 


r r _ t r _ 




X 

r 


X X 

r 

x'^ttj 


j-— 

+ \ = _a 


\ = 


+ ^--Xl)o + { 
XX v 


t 


XL 

X 


X 


-') = 


jXa 


— \ + -ft ii^Uw* 


tj** Ip- O + ^ Up- - 


jSw( 0 U-o - 0 !^-)J = jl^l 


. yj JxxJIj ,j jLVj 


0 jJb jj 


O 0 


_A J - ^ 


^JOiJt ^jLii - ^lUl oJlUl ■ a.-l l 


it 





> - Y 


or-= => 


, jl I j j ♦ Vl ^ulLbll 

jiio (0z 

Ojj^s) jtJX-Si' jj) n_j5” I A 

°t ' % = o TV+'- = v o + \ = 

o + \ = ,^ i 

TV = T {\) + T 0)V- |,£j = J 

* < fi * < U* ' 


\ =s 


^ = 


^ n 


r _a TV = WJ ®-» J = 


TV = 


\ - = 


2 J [ J> £*d 


^JZV 


r _»r = o0 _» J = ,*. 

= r£_ **" 1 -® = I r £*J = J j J 

r = TV = T ( r -) + T (-)V = J.\ r- = j* 


„ 71 - 

= £ .*. 


f =(})'*^=0 

o TV+\- = V 

v= t (TV-) + T ('~) V = J 
= (TV -)'“& + n = 0 /. 


-j 7T r ^ /T , r -> 

T * -* = -* = * 


= (T •*• ° r - = i£_ '•' 4 

V - = t * = ij* V 


^ = 0 .*. 


J 1 Js 1 ^ I 


.^VtSj^L^aAji,^^_£i_p:==^j\r lit (a 

. L, .N^ 1 ^fct L i.il ^1. Vf Vi AAmftfl L-i 


-r 0 


rJ - r£_ 


O 0 


J = ^ Jtf” Isl 


, c-( T a + ,e) 


o + \ 


(^f) -? 

o - 1 




r J,J = ° T0 -^ x r J,J = 

*L0->0) ,J -T 0 ,* J 

r ' = X = 

tJ ji rJ t£_ 

Jllo 

:<u-r^l Sj^aJI ^5 ^Ij L-*> jT ^ 

( ^ OA lj- O - \ OA b- )T x ( T o l>- O +■ T o ll?-)T I 


to 


— d i&lj nil A >J .1 \ ^ ilj 



jII jJI 


1A b- O + "IA bj»~ — ( TA + ^ ■ ) b>~ O - { 1A + ^ ■ ) = ( ^ OA b»- o - \ * A l>-) V 

{ TA Cj + 1A b?-) r x ( T & b- o + V o bp- ) r ,\ 
((°1 A + V) U o + (°1 A + °T o) b=-} T = 

°'’ lr _aT = CVb-o + Vb»-}1 = 

(°io b- O + °£<s bp- ) T\ = O + \ '.* v 
«°io-)U.o + ( a io-)b>.) T\ = o-\ 


*6 

71 


■tr 
"\A • 


xxpL- s 9 :JJ 

\ a* 

\,it ~ e 


= ’\rob=- = 

TV ■ i • 

— *\v a i n r \ 

tv" ' ro ^=-r^ 


(°£0 + a io)bu + <°1C + O io)b» = ( ° + ' ) .*. 

~Y ^ o + ~y~ — A" \*>* o + ^ ~ 

^Uo + ^b^(fUo + ^) = v (^) .-. 

°^= <^)Wo + (^)h.= 

(ji Js^ Q 

:4jJb»JI Oj j«a)l ^ib W> 5A5” t O + \ = T f^ i O TV - \ = j\S” b\ V 

X£> ® v vt'L® 

Jllo 

1 (J- ’■— “*■ + j" *i Jr?-* ' ®J_J’ i2 ' 1 b ^ T"_a TV = _~P (V * 

tUll-« 

ro ^ =0 * ^ =| d^--- f- 

LV (fbo + ^MT\= L .-. 

to TV * Tv^ = 

o + \ - = 

0 ] J3b. Q 

r 9 ‘ ^ b~3- O ^ 5 j J^-'b " J T -* ^ jT X * 


n 


^JliiJt v LlS - ^lAjf oJlUl . a.^1 1 






\ - Y | oSjil jjjOI 

(I - rju-jjl—Qj 

^iL la JaSI 

( « ) = I C^*>- f aJo^iJU JaW-j^ 0 £ - T = S'AjOIi yV j 

\ "b\y^> ^ jli JjjZ — ** ^ iAjJ^ JU4J ; JuU-j\ ^^... a ^ ^JjOI J|UU> I 4W g> ^ ® 



O ® ^ ^ • ' 1 ^AjO \ , T 

— -iej 

^y& ^ 4 ju* jls ^ Jtfjj ^L-U-Sh 0CJ\S" \b\ (Oy 

■ = IjJ j^4r- = 
t 

i ^JJ> O + \ - iJjdJ a *** s £\ ojj^o-M (v . 


^(w T\ + \ ) ^ » - --H o r V + \ — ^ JIT tiji A , 

O r V V - V = ^JLjlD a^JLJLL^t ^_J J) ^ ^ 

^ jhJI 4j-^ j\i 0 ^ wiT yj\ 4jl^ CJif U © 


:51h« ft II obl^yi j*u 4-^.t^ioli *Li I jju^l 

4 juJ 1 jU ( T' Up- o + V* b-) V V = (V© 

V- > V * V © V. 1 


(5 jbj y^ ^JluJJ 4^L-S^ 4*~J\ jU A 

= IgJ jlf j°(o 

■T\ + \) = ^ jlf lil 

® 

71 4 

f ■ 

#© 

r 

» i 
r 


j^3i7l = T 0 + 

+ T 0t>-) r J = 

1 ( \® V >- ' + 


© 

* Y J \v) ^ 

O t JJ * 

T J,J- v 

j,j CD 




^ jUj r - 

— ^ s t \\ i JVsJ ^ 4 ji^ 

© 

"TV- > 

"\A- ^ 

V v 

° jm> i 




= 1 ti 1 ji* 'P 

TV + \- = j\S* 

® 

r- > 

V * 

T\. V) 

0 

i 

0 



tv 


yiL^Jt — j * c tj a H a. /i. i\^ ilj uliS 



jJLI jt^l :£u£Ji 

9 ^ saAI S*-Vl j^i o - \ - = ^ jlf lil ® 


O TTo 


.T\ a 


°T-“ v 

-X- 0 



jls TV r - r - = t o 

TV v + r = j\T iii @ 

V*. a 

°\a- :V 

Vi- ^ 

V 1 



V + ^^=T^ 

| - ^ f j- 

\ a 

^ Ir * 

V-,- r 1 v 

V_j+ T t © 


6 - 71- a 


E 


Jiw JAJLjl jCiJl 
(V-UcjA. b-)r 1 
(*vl>o+’vli.)r v 
(°\r-Uo+°u. U^)r * 
(°\o-Uc J +”\o. u.)r a 

— — 4a-t jb 0 a~-,LjS!I Ai*-r CJ ja box- 9^ j\S” 1S[ V * 

0- n * e- y; e i 

: j-j Li Ux. « 

sUpVi its' _^5" 1 @ 


X/ 


XT— * ’ 


( t - U- o - i ■ t*-) i - ■* o£ + TV - = j ^ a 

■kpi\ "oS j ^\>\asH\ JA JSJ i--L-Vt ^UJI J^-jt @ 

^+'-= V f ' 


(°i° U- o + °1 o b>-)r - = ^ 

V ■ Ui Cj + \ = i a 


ljJU&JI wL2£ - £JQJI lAusJI iA 




> - Y 


v j j j • jj dulLJU 


8 \rAl>o + “irl^-^ ( , iiUo + ’\ub>= ^j\S" @) 

^ A*JJ 4j t \ \ £ l>* O' + V i U~ = V^_ 

:iJucM oj j-*a 3 \ t ( \ 0 b- O + ^ 0 \l^) 1 — t ( V 0 b>- O + VO ll^-) X — ,j IfT \h\^ Xt 

iOSt Sj^l Jus. J^-jl JjUJI JiUjl ^ 

r t 


i 

r-r£. v 
°t- sr > 

»1= A-oWH-f- lit <g> 



Of 

, TTr 


^ fi* 


\ “Vf"J ^ ^ + x \ ® 

^y*l Oo- |^| -to-jl 5 jj*o -ia-jl ^jS ^ (^ + |)^.(^ |) = £l ^ ' 3 * ® 

Jk>-jl t \ o w» ~ \ 0 ll>- = r p t Vo l>- + Vo \i>- =: y til jjl^uHj v^* ) 

A 71 , - nr 

■-^‘T . 

( r L - 'L r ) **" v ' 

,y° 0 - m-^ \\ 


= r ^A^ < Y=^O.j t -f" =^A*_ jlf tsi 

( V ) **- 3 ( *» 

(oe-^.oe^) o^ = ^ 


.* . * i * . /; 


t<\ 


— d t£lj nil d >ji i Mj jri_iO! ujIj^ 


J 



De A/ioivre's theorem 



ILOU q |S6 


05^U-Vl ij CS^jo ^ 15^ i 

r r 

^ A*** ( y ^ jjHtfUiifl ( ^ 

i3 /L*Sl djIwwJ 1 jlj 0 ^ 0^3 ^ jlS'lil * 

A^J §2 


JQ^aJ 

fc/f-j ^r'^ 1 kj* * 

jjjJi jjjLt*- 4 

Jt* ’ >-A ^' 1 4 


TL- ~* ^ L^W ^ jj Aj jI^J 

lls- Jjs Is-tA*? j jlT l is) 

0jUo+ 6jls^ - ifll>o + 0t>) jU 

Jllo ^p 


O -£ dLuiiLkil "tKIkAfl ««. 

demotwei theorem i i ^ ^ ^Jai < 
roof jJl>- * 


Ols^^jiaSAjerls^^^ i 

J^I'O 

AjJhj ( \ ) 0 T Ip- Cj St lip- = {0 Ip- o + 0 lip-) V 

(0i>o) flV„ir + e r t»— r (euo + 0t»-)u3J 

Oli i^;) r (0 u. o) + r (0 U o) 0 fc*- r Jr + 

(T) 0Vo- 9V 0l^r- 0U- 0 T hs- uTt 0^ = 

^aJL^JI (r ) i ( \ ) ^\ja 

e r \^-\= © T u .-. \ = 0 r \^-+ e r u -.- 

0 V 0U*-r- 0 V - 0r^ -■• 
(0V-\) 0t>r- 0 V = 

0 r ka- r + 0 r - 0 r bj r = 

0 li». r - 0 r b». i = 


jij qi J 5 U Q 

0U^53VJb 0rU^^ 1 


kjJUaJt - ^^ilill oJlUl ■ a.^1 1 


0* 



Y- Y 




jb4 jJ&\ >4J4 i-ijli J 

sap j ^{7T jT + 0) Is- o - (7T jV + 0 } \l>- = 0 Is- Cj + 0 ll>* jl jJl*3 

n J r t 6 U-^ + n f 1 e i^- = %Uo + 01^) JliC*.j*tlu.i) jlTliU 
i) *J ‘ .... 

* i * 

'w* -lJ j L^J 1 l ^_Ji3 'i D AJfc S AP Ji jpv_i J t j, Lilo & S JutA-i UJJ^l ^(0l>o + ftto.) jIjll. jl^l 

JT, 7T- ^ A*.i..)l ^3^1 „.. t ( \ 4 * t \ - t T - 4 ■= j ^3 t ^ Jt3 1 

JUUO f 0 

(o r V )A = s £r jjiw>- AwVl j aJJcuJI As-j^ ^ 

uM<# 

r\ A-=^iA = ^ ;, o t\ a-a=^ v 
rV - = ^ A ~ = Ate « u= T | T\ a-)+ t (a)V = J 

A 



^LpIgJ'^Cp *£,■' 


> L^ 

4 ■ < 

lT ’-* 





r 

( rV - ) '■ 

u&=e 



((^) 

o ■ 

v r 

Via- ) M = 

t ■■■ 


( ( J ^ + -f- 

- ) yW- ^-> + ( j# r + 

r ; 

M 

■L ■'• 

ir _a r 

= ((^)Uo 

K-^)l*r)r= 

't 

0^ 

* = J 


o£i Y 

\x _i> Y 

= «ff)Uo 



jp 

\ = J 

Ls JUp 

0^3 

"■ _e T= 





'- = J 

Uxp 

0*11 v 
'* JS t = 

((^)Uo + 

(^il)l^)r= 


jU 

T = J 

Ujup 

, -JSQi 

( ^ _& r 

- t ^v- 

4 \r ^JS) Y 

4 

4 

r -jaT) = 



Jij o' Js^i H 

o r V v +v ^ s - . •f--^= > ^3 ^-j'i v 

Jiio 

.Julss-jl ^ jAj 4 ^ = jjJu- 1 T 

J ^'<0 

'= \ 

‘•Uci + *.fc-« 
*(Mr^ + ’-l=r) = £/. 


Q \ — 4-ixIjJLII a i.i Vlj jr ^. II i^jUlS 

.. . 


jII jIa^I jJI 



71 T \ 

s - ) 

J '£- /' 

'll T- j 


X J 




(V) 7 V^ + (V) 7 ^ = 

\ — ' L>- o f ' li>* ~ ^ jjVs + - j U juP 


/TT 

r 


W O + tsj- - v jla \ — j l*AJL£- 


TT* - 


U- <0 j + 




b^ = 




Jjjpj t Jw^V^ aJkj^ Utj 5 jja OjjljJi jjJk>Jl O’ 

\^jl^ J 5 * t aj jlt,n"i r Bo>-jll U^jJ^ 

,(^L^Sf 1 ^ jL-ju OJtLo j j^SCj t * 

JjsJ jl Js ^ Q 
Jx*j \ - ^^Ai^U-dl J3^~ \f) 

. ** ! = ( J^ Sj Jk^i- 1 ! ^lp _^jjAp*vM \A ,Ji jl Jh^J V ^ 5 jb 4 iAP I <JL^*- t =• '~' % J* t a)^\a*M 

Ju 'l>"J 'i —*■ 0 jjj JoJ 1 P-^J, t j 3 - Aj jJt 2 _ h Jy ■ ^ - ^_i 1 J> JjJJ- aOJcuJ ^ cj j-O i i ' l>o L' L^> ^\SCqj 

. J A£-^Ua >1 iXP . UjLOa^ ^rjJ J j ^Soj , - [l[ Utiji^J S. q+rt> J l aIsj’i Ufc^jja o JtP 

(rr - jjjoj d^uUiui jjiaJi) 
rr - 4 — /WaJ^ jjAaJl Jula-jl ^lp ^JLo t 

J^JI-O 

rr - = J^Ja- rr - ^ aaU 4 — baJi jjJaOA 

, 4 bb*J I ij j*a} I ^S [ T V - ^ _uJ I _jpO j 

(zrU-o + 7 Tba-)rr = "^.\ 

T (^U-o+ 7 Tb>.) T rr = ^.\ 

■{{71 jr - ff)|l>o + (ffjr + ff)yl^) t = 

= j Sj J jSt l j l 

(’nl> o + ’nb-lrzffUu + f^Tz ^ .*. 

‘vr = ^ 4 jj jls- jT aj jljJi jjSij 

(’>*aU- o + ’\*Aha-) r = (('vr + "n) U- o + (°vr + *n) t>. ) r = T ^ 

("a a- U- o + "\a* ba-) v = ((°vr x v + Ti) I*, o + (°vv x v + 'n )bs-) r = 

("tot U- o + "tot ta-) t = <("vt x r + "n) + ("VTxr + "n) b»- ) v = L ^ 

(( \ ' A -) la- * 2 j + ( N * A -) ba-) T = 

LjjUaJt v Lii - ^hji ojiiii . a.-n OY 




Y- Y 




(“ru W o + ’ru r =({"vvxi + *n) U. o + ("vv x i + *n) fc.) v = ^ 
Cn-UoAvb.)f = 


J 1 Q 

\ 3 AjlJJ \ l( j 5 C-X CO 

jduo 


O £ +r ^jucd Jtp-ji 0 

J^JI-O 

V = ? (CjI +y) j\ j&j*> 

t Y 

^ a* r + o* ~ *j* = ° * +r *'• 

*y>J\j otjl— 

^j>Jij(T) (T) 4 1 = ^ V t 0)* ? = T <j* “ X c* ■** 

ro = 1 1 ji» + t w -p r ^r + 1 L ^ ;\ m + ^ = T j^ r + £ j^ + T j^ T ^v- ^ -*- 

(^) « o =(\j *2 + f L ^') .’. = T ( T j^ + T ^} 

' = * ( T ) ^ ( j^ij j.*!] \j T = «uc- X i = A = T j** V * (V*) *0 ) 

- j * 4 ( r ) J &y&\> r- » -up 

o - ¥ - — ^yli 3 l •* * o + f = J jS/ t jJLpJt ,** 

JaJ Js 1 ^ Q 

O V £ - V J AaJJ ^Vjcj y! \ I 0 

jiio {0) 


' — O V - ^+ ^jht (o£ - ”1) - (o - ^ ) > , r ~ j 

J^'O 


* - O + A + fo + 0 ) - 


‘ft j j! - jJJ ^ ^Cp ^ ^.-_^ ji ySC^j 


OV-<\ O £-1 r 


! -wwyJt aJ^L^JI bJ aIaJ^ j jjLE 31 j&i ju>w^iL 

(O+A)\Xi-^(o + 0)V ± (^ + 0 ) _^|£ - T ^V ± ^ - 

— fr ~ = ^ 

o£-rr - o\* + v i V + (w + o) 

r ^ 

Ol+A - V ± (O+ 8) 

_ _ _= ^ 

^j^Xj O'! + A- V = Cj o * I *jl ^jJp jA> 


or 


— d i&lj all a >ji 1 Mj jri_^J! ^jUi£ 


r±=, 


\±=t.\ 


jJLI 

Ol + A - = O It 4 - - T I 

(r) i= v tv O) A- = r v - T t 

(r) \.= T ^ + T t 


\= f f (r).O)^ 


o-r = . 


ovtr = . 


(or + \)± = Ou + l 

(ot + \)±o + « 

= = o“ 


ui J 5 ^ Q 

= of +1- 1 j-'{o + \) + T a! sU-J i Jj- -ij-jl v!y 


®L (r - r) u-jji — gj :w? 




■-" ilSilU 1 : j. r U ajzn^tp jpi _0 Aj j!ksj ^ v 

0\^o <0 r \^x* -0*\^\'\ = 0c>\^ v \ ' 0'\^^-0 i \^^ = 6^\^ r 1 

:0 ^ ^ jS" Jj- A£-ja^= ^=^3 <* 




H = ^ 1 


•-A + r £ V 

t ~~^ 3 B ^ ■ “ ViT 4- a3^LmJI Jl>- \fy 

JjOI ^j 5 " \ * o r \r + v =: 's^ aIoIjuJi JL^- Ju-j'i . t ) 

AjijjjflJi Cl , 

o- n v uT\r-t I 

ou-oi Oi+r * 

.OjWjl jSw*^ ai^s JjUj A ^Jjd3 jjJjJI Ap-j1 ■ ^ 

J[ 5 C>I ,^X^- j j-kpJl d-Le J^j ^ " ^JuJJ AnjljJI Jj-j^ V 


O A 


T { O \ + ZT\ ) jljJLjl A>-j \ nsLi «~s ■+ 1 


OU^V 
Cj + i 


jtf '*! ® 


. A*— Sj j^aJl ^ip AoUjjJl tAjJkisJ 1 ! ^JlP (Cj "I" \) r V r sjuJ; A 

.Aj oj j-taM ^U- Jus-jl OVA = ^ jlf \il A * 

((rteT)k>i. 0 il>)i= 0 Vjioji: uidoj Ji^mi; (ft) 


OUaJI uL£ - ^LJt OJlUt LAuaJI o t 




AJUlUt 64A*J1 


r-r 



Cubic roots of unity 


|i i Q 

* 

JL»-1 jJJ JjjJU y^~ 4 

jj>- \ jJJ -j l \*, jA~ I LLc ^ 

Lwn J Lfc 

(0+ oL&)+ Lu^i jSA + 4 


l_.l _l._l 1 J 

! Ik./^a | , .... ,--.0 

floor 

jS>- 4 

S^jumeroof 

4 

Cubic root 

J^r 4 

Unit circle 


Conjugate 

4 


1 ^3^ S** 

\ = J[j- j^>u4 dj _jiij jjw^U 

.dj 6j ^JLfLJ i j jA>JI 

\3\a , 

A^_S 

Cu bic roo t$ of un ity i ♦ jJJ 2 L<-ii*£TJ ♦ 

; Jb V = ^ a) j>UuJ 1 Jh^ - ^ O^ 1 Jbi A A^CU-jU 
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I r \ 

T+T ('-K,f * r = 

r x 

X X 

x \ 
r r 

— (v-) = rrC * i=l 

1 r \ 

\ X X 

T+r ('-) = rrr ‘ °- = 

r r 
x r 


WV/ 


wr/ 


+ - + 

+ 

+ - + / 


^- 

r- 

0 

V 


X- 

\- 

i 

\ 

i 

1 


r 

t 

0- 


r 




Adjoint matrix 


J^uMsUQ 

I = \ A3 jJl*£L» Ju-ji^ © 

A st-* l rt T 1 AS°i ^Laa] I 


Alb^JuJl \ j^LjO jj&\ j^JI J^^jaU j jJuo Aij^ig-<J \ 

/ rj rJ J \ ^ >trt J ' Ss ja^jJJ 

rT t „1 j =>(i) 

Hit>l <■1-1 i fl 




/ 




jriL^Jl — d t£lj all di ,j ■ _i.\ ^ ilj JK II uUi^ 


pLSj.ft naUj, 


o- r v \ 

i t- I = ^*(') jj^J jA-Jl JliJ( 


\- 




/ 

r 

- 

^ \ 




V- 

X 

'- 



\ 

\ 

0 

■ / 


r 

\- 


1 \- \- 


[ '■ r 

\ 


0 

■ 


1 > - 


1 \ o 



- 

r 


r x 


r - 



0 

■ 


\ - 


^ o 



* 

X 


r r 


j r • 



r 

\- 


\- \- 


n- r 

1 



( 

0- 


v \ 




S ■- 

T 




\ 

i 


v / 


jilo (^p 

A3 j) Jft ^ AAJ-uIa 3 I A3 L— ' l -O^ * I ( t 

o 

4j 


i- \& 

\- T 


; u 

S*- o- / 

> 


^ w t ^ JT Jj^Ldl J\iJl j-* niiLi jjiSni 

Ffndwig /rwers ofasquare matrix tx t *y* 2ju >* 11 3L^iu**Ji ^^SLaw -abej} 

^1) ^ 4JL^ jh*J ^ ^ ^ J) ^ TxT ^lp ^ ^ Ji ^ v* Jj ^ ^>>^1 

j}l^ p | 4jip-^>U5i \ 43 jjL*41a3 \ 3 -X>iA -k?- yJ ^ 

\ ^ \ ^ya j^‘ £ JjJjO ^po^jpJ\ 4 J J 

JuflA jjd ^ 43^iA,»£ifli j_jJk>ft) *FP 4 JL>JLcJ^ 4^g^^ll Aj^ Jp 

1 ^ Je>-j4 

J* \- 

U-J-. I 
PI 

JlLo (ffi 

x \ 

£ I ” ^ A>-jl ^ 

J-J'<© 

(Jj^P » ^ ^ ^ 1 d4 j r J . /O <> H ^Jl>t4 Jl>"> 


\- 

r 

£ 


v = n + o - £ - = (r - n)r + (o- «) \ + (r* - *) r = 


x 

r i 

£ ^ 


-fi 


^UaJI <jLi£ - ^liJI cJllM 


AT 



4^1 jaJ) jJ^Lo jj 



r £ 


o £ 


o r 

\ 


£ > 


« ^ 1 


- i 



\- r 


r t 


1 r \- 



£ > 


* ^ 


1 * £ 



\- x 


r t 


r \- 



r i 1 


0 £ 


o r 

I 


\r o r*-\ 
r- u J = 
V r s t- / 


4jj& ^j^al j^jdl 43 j j jiJl^ ^ 1 <A>- j£^j 

( u- \r r--\ 

V r- a j.*M 

\‘ \- \r ! 


u- w r 1 
v r- o 
\* v \r i 


\ >t \ w . ^ , 

V = x lif ® J3 ^ 


jij <ji j$u Q 


r- x v J = * 
r r- r 


\ \- 

£ r \ 

a r r 




Some properties of inverse of a matrix 


o 


:ej ^ 41 * 1 ! 3 i 

;Si ^ 4 J ji-/a..A\ 
jk*a £ lij.JL>trf 



AT 


{ T 43 j J - dA ^ — I 43 i ^ i>A *3 ) 

{ ^ ~ jjJU) 

(^ ^aJI = ^^SUUt £y>) 

(|jJ*>-^j! 43 j J J — 0 J*>- jjl °) 

jduo 

: 5 JtM 3 a>J ( # w ) = V ‘( f ^) = li^\S'(it 1 

i='-('-i):a; 'i 'v='-(v^)^V 

w = (\.) \ - oxr = | v | t v = <\-)- r xr= j \ | 

— d t&lj nil di >j ' i’i ^ ilj j* ^ II 








naUj, :dAJUjJ1 

• (;;.)*-* 


:Kjl 


(")-(: xo- 


w= i v i|.-. 


(T) 


CV) 


w 




(YhO)^ 




J-aJ (ji JgLa Q 


(r-HQj)Loj $Kg 


(::.) * 
V > 

(::) > 


'-MO 


i^Lu Vl LjL>L»-Vt q-U Jyi AjL>*YI i Vjl 

: ^ oUjX*a*)l j-j 'y* 0 

(::)- ’(;:X " (;> 

:^jSi ( T ^_ ) 4 S$A*A*J' T 

y 0 }- V r-(D 

(v:)e (r.;)- (;:)' 

'"(^i) jlj 5 jJ^ I ^J\5* \$\ ty 

H'-w * V 1 


^LbJI - ^tUl £jtUt Q^l l At 




Y - V 


.1 


i ^ mVl JjnC iLut^ 

ISijJj-U ^J^ 1 ! C ilsj J^JaU ^\A yg 1 JH- iLi-S Ju-_ji 0 


V T £ +j 


^ W. 


0 r U* 0\3 

0li ' 

( r r \ 
\ r x 
r \ r 


© 


r r \ 

'+„- j-'* ) v 


r i / 

; A*j \ Cj Vs^j s si <i ^ \ i ^a IV. t 



)© 

\ 

/ 0b=- eu ^ 

' 0U 1 

/ • * \ \ 

1 " 

(;:) 
/ - v ^ \ 

|(y 

(;:) 
/ • * r \ 

) c 

(; ::) 

1® 

(;::) 

1 0 

(;::) 




r x \ 


l-Tj'f'M® 

<■('-!) = '-?\) :$&**( 0 W r 

I | = IA-W - M jlc-JU ( t v ) = ' j\5" ('* 

I \ i 3 i * JhP^Uv 1 ! 


jrlL^JI — d t£lj all d >J| ilj jHuiJI i^Ilj^ 


^1 JiOu/b SUtao^l 2 uHjI J^> 

A jAiAA.Lt ^-^.All 

aUiiJi o^^jf 

Solving Linear Equations Using Matrix inverse 

r-r 


IidU g >Si) (^S 


Jj- iWoV 4jLil>o3 4jjj- Is^L? 

0m j*- j* r 1 v-j-^r+^r 

0J^ Jjk>- ■^Lp'^ j L _j^' Oj^! il**) \ ^Ajs5s^j-J 

*^I:>UJl 

O^U-dl \Ji 4JU15 2 j jia' ji 4J j-- 0 ^ j li Ll*>j 


(i )-(')(:;) 


oVaUJl ^ 

V = jor + ^-v 

0 = j* 


> 1 iJt^ui 1 

jJki-i oVjUII i*Jaii * 
^JjJl wLLl .Ui^l < 
J) jiji^ail UsU<* < 

Zij a ij j* 4 

,Ji^ o^Ul! Jl^- v^*! 4 

^ hi jjjj .^ll j 


J*Xp-J * ^ Jy^^U dJoljuJl ^Uo;j 4j ^>J \ &5j y*& ^ OV^bcsJ! *Uf3J jj\3 H 

^i^v^,aj: *Oi!jjCL&J! iO!^l*ShM ^3jv -, ^ a A>-jp 

0-4 jjJ 1 ! ■X?jpV,A- j v O’! jmjCuJ 1 ! is F o%>l*_Jl 

C) - b * ci) 

it-J = j* 1 : \j *K*3 jJL^Sa] 1 aJ^IaaH w\3 jJ 

* ( ^ ) ( \_ x ) VJ^ ® 

liU - JjSh Sju^I ^a£- j^j j jl I ■ 

^ ^ J (3^V*-u ijl ■■— - ^-? a*Lc< cJLj^ yjj jJ! B 

JlpJ' ^*rfj Jlj! 4_? Jl - ■■■■ J| .~4 1 ^r , j£j^ > 1 , 1_ ^J._,_ l CJcS-^-.' jj& I 

v ^Li j^L^a-tJ\ 


O 4 SjUwjLuJ "it ) 

U j>L^* 5 J jLxji < 

mofrix equation 

Rank of a matrix b y~ak\ Ijy < 

^^'lm 4 

Homogenuom equation 

OiU*i* j 3 <JjLhj« 4 
Non Homgemious equation 

jll b jijal! 4 > 

Augmented Matrix 
Linear Equations bla>- oV-jUj * 
b 1 - ■ -^ j 4 

Co factor matrix 


^JLUJ! v Lk^ - llJI OJtUt - iuaj > A1 





Y - V 


ilTsoJ.I * I I ^ I J.,1 > A An. A J< Cj^Jilj-U Afl.ljjt 


Systems of/mem£qutftfom AYaL^i % 4 V 1 V* 

Jj- Igl A-JaiJi ^ Cf j» JAf^ j*>- 

Y' = j V = la JAP Cj l3j 0 ^ 

\-* = -T + ^ ^ + o" \f 

ri= + ^ rV + tr- ^ 

r-$ = ^ + O^ fV + i»r“ 




^1 

3 ■■' 


')■ 


sV \( 
rV rl 
r! 


W 


] ^ £taU_^J! ^s j_b 

^^csP'rjJ I 4 ~>i? l>- 
JjLpta j ~/2 VP I 


*_jxH = (-^xt) 1 

U X 'i -^M X (t X 'l) 
^r- *1 


M« 

'-u 


l"_ij 1 4 J 1 j.3 ik_j j^2 ^ — - V j-J 4 ^jja£2j«J i jJ i. J|L>. ^ 

.A-^ JjjM 

Jilo ^ 

OU|_J^ 3 aJJ 4 ^ 0 = ^ 4 ' = 1 oV ( J>- C \ } 

J^'O 

— ^r 1 I *uSjAA£*Jl UbLvoJt 

") =v ‘ (t)^ “(:;')" 

^Jii ^kJl JwoljjjOl Zkj £ .^ a ^IA^cA^L ^ Jr - - ^ n ^_i ^jj i JL>* jP 


v_ = (v-)\-(r-)i = 


* \ 1 
r * \ 

V- ^ - 


= 





' \ 


Y S 


r . 

\ 


> ' 


V- . 


V- \ 



N i 


* i 


* ^ 



^ * 


v- * 


V- ^ 



\ i 


* i 


* ^ 



> \ 


r \ 


r * 

1 


= dJLMjd l Jj&l jaJ 1 


AV 


jriL^JI — d t£lj all a j*i Vlj jri_iJ! ul^ 





{{V * 1A- 1 \-0-)} = J>Jlip^>^ 


1 ' = ^ t i A ' = i \ *o- = /* 


oi Js u Q 


u =£. v, v 


-.ZS$\ c/^UJ\ >- 3) 


\o = ^r + ^r + ^ « 


Use of Scientific Calculator 4 -l^JjJI AlVl Ostla^l 

J ^>cJ 1 ^jkP r ^3 A. la jJ l oV AP jpiMSTja Jj- ^3 A^L>J 1 4 JV 1 ^ 

: LJUl 44jUJi ^topg ) t _ s JLp JaJL^I y 


General Calculations 

mode) QJ (COMP) 

Complex number calculations 

(mode) 2 )(CMPLX) 

Statistical and regression calculations 

(mode) O(STAT) 

Calculations involving specific number systems 
(binary, octal, decimal, hexadeiaml) 

MODE; 4 ..{BASE N) 

Equation solution 

(MODE) '| s [ ) ( £QN ) 

Matrix calculations 

^ODE)® (MATRIX) 

Generate a number table based on one or two 
functions. 

7 j (TABLE) 

Vector calculations 

MOl,E ' * ) (VECTOR) 

Inequality solution 

(MODE; Cw) { D(INEQ) 

Verify a calculation 

We! ▼)( 2 (VERIF) 

Distribution calculations 

MODK ▼ Aj(dIST) 


i-iimi iAuaJi AA 




Y - V 


i LTt all + M > I ..J - jLAn.AJ\ Cj^Jilj-U 


:iJUl 5 ) (EQN) ^ j£-\ y 


To select this calculation Type: 

Press this key: 

Simultaneous linear equations with two unknowms 

CD(a n X + b n Y = C n ) 

Simultaneous linear equations with three unknowms 

tD(a n X + b n Y = C n Z = d„) 

Quadratic equation 

CD (aX 2 + bX = 0) 

Cubic equation 

CD (aX 3 + bX 2 + cX + d = 0) 


AA& W*ya)b ZDSj 2 ) 4_^a ^l>-i y 

1 = ^ + ^ + ^- ( .=^-^1 + ^ t v =^_ + ^~<j* 


jr - y + z = 2 , y - z = 0 , -x + y + z = 4 
^ode; © (EQN) CD (a n X + b n Y + C n Z =d n ) 

iQ©i©i© 2CD 
10IC ©iCDoCD 
©1010104© 

® (X=) = I 

<S> (Y=) = 2 

(S> (Z=) = 3 



d u t rijtri'Vh ljV^Lx^JI ^LLaj 

jl*3 jL-J CUjljjJi 43 J_^l^ j^a j5" j\T JSj^ AJii-Ji Cj^LjuJI »llaj Jl£j 

^llaj Jjls jpjL^ ^ jx>-\ jIS" lit Ul * || * j — w j] 

A-wl^CU j^*P CjV 

A*iap- CjV >Uoj Jk^j \^>l j jujUwi a* 1 s^>- oV *lli; ij-^y \ aaI^S^ j 4 *Usj ^ Cx^ lP lM J.U ^ 1 

-£, r -u- * i=^v+^r-^o < *- C°-*y v+ a- 1 " ' 

•=C + '- r ' ‘ t j^ 1 =c +, “ r ' r ‘ c° =,J ^' r+ir ' v * 

/tank of a matrix i-u j-4 


+ j^i^ V AU**5 2 A>v.i jl 4 Js^^sJ ^Xpl Aj j +£- 1 A*4^ 

y Jyiy ( I ) AS jU j C— ^ J x ^ pjajJl ^Le* Aj jjL*£ ( \ } A3 I tSls 

-J > ( ' ) */->' ( ' ) i/* 


9 


A<\ 


— d i&lj nil d >j. llj 






Jiio 

( ei ')=^ . ( 1 T - r )=i^y^j^jr ^^(7 

J-JI o 

r XT ^ *j> jJL&A | A ^ )= \ '^ij\ 

r = (>) ,/- .'. 

rXT ^ ^ ^ ^ j ~ ! LU 

T l^jfl <Cj t 


r>0) 


I r - r 

^ 0-a i + ^-a | ^ ^ 


i jji dUJJ 



o \ 

I ° t 


i S 

- 

so r 

‘ = l \ o \x 

t — 

st r 


^■v = o^jL>w<Jt 4*4*3"/ 

ul J 3 ^ □ 

/ ^ r \ , o \ ( r- v r \ . 

Im J- ‘ \ r o r / 

Jlio (^) 



'’£/'£/ = 


v = ( v ) ^ .*. 




^LbJI ^Lk£ - ^jjIjJI i iuaJ > 




Y - V 


i LTt all * I I ^ I J.,1 > ILAnA J< Cj^Jilj-U Afl.ljjt 


Ql H-J I 

^ \ as 1 1 1 jV » ^ 5 jL-o I 4 jj J* jU> ^ x ^ tJk>- J\ 43 ji^ 2 LA I ^ 

jJL*? ^ jL~J 4 j jgyall ^jnL^Jl ^Jj^o " Y 

fr ^ ^ mi i|im 

A*Jjja “ ^ A3 j " 1 

. j_JiJo 1 .- r 1 1 ^Jl£ ^ ^} *" 1 

. jhJuj 1 aJ jji jVl {sXckPl) 3 Jk*) jp- SjLp (ijn^) (^_S Jj- jl) ^_iL**bi \S1 ~ ^ 

^vriti ji^nV 

/ r \ r \ 

^ iu-3 v - (\) ^ j\ 5 j 


r ^ r \ 

\ * iJ 1 ~ til - \ 

\- i r 


AJLJb*-JH iJ a*jkS r = (l) ^ c^^Tj 


\ r \-\ 

Y *} 4 j — 1 2 i- t ) \ s^jIS"" tit m ^ 

£ 'i r 


Augmented matrix i***j*JI 

ibJ ^JiP ^ t Jm^A^waJ^ i \fi <\J ^3 aJo^ O^UuJl * IjjJ j\T lit 

• ( \ + (j) ^ ^ l ^lp ^-*3 (*—* | 0 = \ Ch,*> 1 1 43 j|g l '^XJ jju A^ti 

jduo 

jVo JS 3 4 ijJL*i*)l Jjb-jI t 


r = J* - u-t 

r- = + ^r 


^ = + ^T 

r = ^v + 


x = 


CD 


' = ^ + u -, + (_r' ^ 

J^J'O 


/' ; 

I ' ' ' \ 

M 

| x r- r 

\t- ! 

! r- r r / 


o- v 


' =V°'\r' 

•=t-^ 


r -1 1 

\ v I \- i / 

J^j o' JflLi Q 

! ^ ^ o^s jSi 5 ' (< ' 

« «=o«-^r , v = jar + i 

‘ r =^ + ^ + ^ ‘ t = £_ - ^ T + ^ v 




jriL^Jt — d tnlj all 4-u4jJL|gJ!j j^iJI i^jUi£ 


'=( 


\ > = J^\0 




Jiio ('P 

^ 1 t r r * HiJJ aju di ^ " . ' ■ * t jl>*j ^ Q 

J-JIO 

r x v ^ | f _ 1 )= ' 

V ^j£i ALj A*jj * » 




= \A- \A = 


r v 
^ n 


^ + \- = 


r \- 
•\ r- 


\- x 

r- ^ 


r>(\)^ A 




=j^° - j- r 


£ jjL*P =T + — 

^ ji 'i yl! ^ O l 3 Aj>i -<3 ^ * 

JjJ Jl J^b H 

1| Jf^J ^ a AaJjjQ Jo*-J ^ ^ 

i- = L ^r + Lr ,T ( t^r+^r i 

a^vn ov ju*ji a«tvii j*. sluis:*} 


A/of)/iomo^eneous e(?t/af/ons i^bbbil I :Vjl 

* # 0 t + ■«.— + TC^r^ + 

□ #-r sb> A*jl?w) j«cP — ^ ~ -s^r* f AP \ * 

Ju>j Jl>- O ^ A-*j1^wQ j*P a 3>1*£ O jye AjjSs^Jl AP- j^j>v<JJ j^SCj — ^ 

#c- , * . 

'U = ( 0^= { V) 

J\T « ^yl^j » J ' y ^jj^o ^ Jl£- CjV ^IjuJ 1 ap jj£j — Y 

-U 2* vt*J~ -J = { t )y^ =* ( \ ) t/* 

. JtaWl Jlp >.t|) jU 0)^#( W^jlf ISjU -r 

O y^j ^ A it^^h wV^LmJI 


r^ = ^r^r + J iJ rV + cr'rl 

^ = O 1 (J 1 r-^ + J^rV + 0 J 



ljJU*]! v Lii - j^ilUt oJliJI ■ a.^H 





Y - Y 


ASjfl i<zvaJ.i ^-i. jr va,l l ^..j< * I. ) ^Ij^LluU iUJaiJl Cj^jLjlU Aolajl 


<wUwi oV^bt-J^ ) * = r i 3 = Wjl 5 " *1 jj Ja^L*Jl C^^buJ 1 ! > 11^3 Jj- 4 ^l 3 So&j. JjJk>J 1 J 5 

** 

* ^ j-J^ ^^ 4 ^ 


jjiiiis<! 


Jj- 

3 ^* j± >. j ^ y y 
3 ^\ ^ j^ y y 

j^uoi ^ 

li ^£’ Ar^jj;S 

J j^ 1 3 * u 5 ^ W ^^ J - 



Homogeneous eguaf/ons a^L=bidl oV-jUsdl :UjU 

4 Jrg4j^ £jS 5 b*_Jl 4*U^Jl 4^l*3b ' - oU^ 'lJ + + + VLhT*J ^ ■■>" 

b&j 3 > 4jb ^w^-Ij>wJ' \ j**£* Cft) i IxjftJli 3^ jb**!-*) 1 4«Jciix!' I ^ ] | — 1 ij jjr^' 1 ' b 

:^1 ^J^w—'juJ l a jj i 4*Jjj9 \ O^bflbcoJ^- 4Qjfl y^a 4^0 J» 

j^ ~ .jtj* = ■■ = riwT” rj^ = \i_r j^J -V^J jjS^s ( i )^ = { i ) *<r =j Jr&b>v ^ ^ap j® ^1 “ ^ 

JoJ^i AjjfJ ^jaJI) J^Jb j 

3 *sL>t*J t JA£- J 31 ^lA^babuJl 4 ^jjut £4 iWj,^ iJlolS*" 3 ^ Y 

J jJjJ 1 ! ^ 4 ^ja>saJI) A>-_jJ 4 jU jJLa 5 = j l j t( 3 ^*b>vsJ l l ^At- j Ckv^>-) *tJ ^ { \ ) t/' 

<{^ jJLfai\ JjJl 


Jllo { 0 ) 

.^lo 3 \j^> ^ • = £_ " t / 9 < ■=sJ j ' + 1 J j 1 * =£_ r + ^ r “ a" 1 " j' jt! 1 


Y X r -Jeij 4i>jg if7d 


J-JIO 

r y - r \ 

:-)■' 

r r- r 

. \ S =|'| .*■ 

^ . . 

(r-)>- + (r-r)\-(.-\.)r-|i| .-. 
A^#r-=\+r-= |t| 


J^aUuJl jJl£. =r = ( 1 ) ^ ,*. 

{{' t • i • )} = Jjjt j jSia '~^_ 1 ■ = l/ a ‘ " = (J" ^ Jji^' ^*3 ’^'J ^ *UiJ^ .*. 

J 3 - 1 6 ’ Js 1 * Q 

. Aais iij- * = ^ + y j&'( t "=^- t ■ =^ - ^ + ^T *UalD jl 




— d t£lj nil A in VI j j^iJI ^jLjA 






Jtiuo fj) 

<y Ci^i ^ b-xp -=^ + j#r + t _ r »- < '-^j> + £ - =^i + ^ + ^r ^UiJ) ji jj V 

.JjJl \\& Ju-jlj; JjJbhJl 

J^JI^ 

/ i \ r \ 

rxr *ia3 ^Lp aj<j j^a A5ji^ o y r I - I ^-y 


Mi). 


\ \ r \-/ 

i \ r 

0 r r 
\ r \- 

j^\>vJ\ ^ ap (r Jit) r= ( \ ) ^ v 


*( j- t J t J ) ^Lp JjLJI J-* V >AP ^HadJ .\ 

jvi— *M Jj-JJ Sj 4*jJLfT ^3 JXv-jJwj j*z-d 

jij o\ Q 

^ Cs\^ V \Llp ji^> ^ ^ + ^1 t *=^r- ^i + ^v t . = ^0 +^r +^v ^UaJI J ;v 

.JjJt Sj Jji^l) 1 ! 


^UaJI ^jll£ - ^ilUf cJllM i 4,^1 1 


<U 



Y - V 


i LTt all * I I ^ I J.,1 > ILAnA J< Cj^Jilj-U 


ov 

v&”_ 


(r-nujju>j 


:® 


wUL^Vi y* A-'tr.jL^^n 2 ui^yi jX>-s t V 51 

: CjV^Ia-^M t4*jSh A^lajOl ^a •-, \ ^ 

+ • .j*-^- V r-^r + ^.r.^ + ^r 1 

■ = <j° + L r T> *■ • = * j- a * = j ,s + j -1 " ‘ ' + * 

=•*>-> (')» 0=0 (V'©i® 


o* o* 


(:)•' O' 

-(i)^os »(‘,I t ).twJ«" til© 


r * 

r e 

' y 

i 




,_ 1 - - 1 ^*- jJ' '| T - ~ < 

jk^ 3 

\ * 

T V 

r i 



rxr *kJ\ 

1 1 l A-Jj^a v 0 , 

r © 

T * 

\ V 

ji^= i 



=ii j^T=(i)^ji5 


T 3 

T * 

>o V 

Wrr) 

r- 1 

-JaJ' ^ jj £ > 

\ 43 j g^f?.4il 1 JmJ^L>wgJ \ 3 J i 4 ■ 1-^ 4J 1 i 

O^jUaJI iJ^e- » jlS" 151 V 

OO+f) a 

0 + ^) ^ 

(w-u)* r y) 

£ 

X 

- 


\ o = ^ - ^-1 

, o = 'jeT - ^T :>UaJJ 

~ --■' '■ _ - A 

r 3 

T k 

' © 

ji-^a I 



* ~ jv^ - t * ~ + ^ 


ji*s 411 


. Ja£i J 1 




r t r 


. j^Vl JlP > 3 

<\0 — J P I j fl H di ._i \ ^ ilj j^dJI ujtiS 


□ = |^J ^r-r- © 

J&Ji3 Jj-J 1 ! I 

jJUtsM JjJh^vH \a 3*X£- ^ 




.i-aVl SO^Vl tjA 

:^VlU*i^loVaUM>. © 

C)=( 7 )C-!) - C)-C)(v;)v (':mj)(:;)i 




\ \ \ 


vv-r - 


\- t r 



V = ( y'' + ( ^" 

r =t r+ ^ 


4 iL > ^5 l CjN^IaaJ^ ^\JaJ * 1 V 

* u = £T + J*r + ,yr , * = £, + j <s + ^'' 1 

‘ '- = £_ + *r 1 '=£l r + u’ i!r + Lr v 

‘ '- = ^ + ^ ‘ * =£_ p + J' 9 ’*’.^ * 

* = £_+,>> -u- * "' = ^ + ^' , + t r’ r ‘ i = + a 

■ Uga \" t y ^ M-*. A VT 

‘ * -^T-^ + jjr , •»£T + J »v + ^r 1 

+ V* 


■ =£_- 

— {T + jii-^r 


• = £_* + 

. =^-^r + ^r 


•=t-^ v 


© 


->Jl 5j^ v^r 1 J J jUH y Iajl* 5J VI i*liAU ji j5 © 


. = + ^ - * ■ = gy + + j-t 

• = £_ T + ,j- ‘ • = £_1 + j* Y ~ j*l 

• = ^ + ^V <*=^ + ,y + ^ r 


t •-£r + J *f + Lr . 1 
‘ • =^r + t y_ u -r V 

* . =£r-j#o-^v ? 


<n 


^UaJI ^jll£ - ^ilUf cJllM i 4,^1 1 





OA^JI l^> 


S Jett'S \ Aj t g ^jA A J < ~jA <j J^Clj Aj I \# M 

4 * 

. A Cj$ ->\jwJ \ \J ^ Cj i j^aAIcJ \ ^jA ( \ — Aj ) X>- I \A LlJj J 


\^3y Jj sjupSMj o-Ux-Slt cJxJ 151 aJc*vdl jJCj ^ ^£ 

, (jljHfcp) ^ h y*'* j-t^liP Jjj J^-P ^slcj jptJkZj'^ 3 JlPi-ftj t 

.3JL>u>j1 & 5^1 ,^^-aP 1 Ju& jll ^5 (,Sj-$_p) ^5 ^jpUL^a Jjalp Jo^j 15^ ^ 

:*Lj^M CjVIpJ 1 ^5 jjL*p ^ jL- J 3 JL>uJ \ <W~£ "Hk 

*wJs jU iA>ua ^5 (;>^p ^) j\ j-^Up ^^p- cJllf 151 l/^ 

. ^--V 1 = J Jj^a31 4 xm£ jl5 ^ Aj>t» ^3 (^iJ^jjaP jl) ^'PLy ^S SjipljJLsJl 1 151 1^ 

. ^ju^V 1 ^>j^aJ 1 x \ -= ^JUl 1 ^3 j li (^j ^ j^p ) U3 Jj 1 5[ ^ 

^j!Lp *015 jiv° v^ ’csjjpCjkP wj5*p 15j[ ^ 

* J*j3Apvfl SjJ^vP 

* jJjL* ^AP ^3 4j^j^2jS jJ- 1 ^JufcP ‘h-J^hP 1^3 ^JJjJAp \ 3 -*? j*^\jL»} 151^ ^ 

. jM V iJk>wJl jU 

. jiajaJl j^Lp ^jap J^Ip- j jL*J aiJclJI Sj^aJl ^1 p ^ 

^_Jp Jjal J a 31 4ijH^2ja T X V ^lijjl ( jj4 4 *j jp^aJl - ^ j J -_ ■! ■? ^ ^U*u^ 

* ^ 1 1 1 jl ^a 1 i ^ jpw# ^ 

* \ 5jl jv g -^ P^ f j \ ^p^iiP ^V° jrtGjJZr J(^J JjA.M J k 5 JkJLvP^^ 

, ift^ljjJl J-al Ijjl 4ij5^3 J lH 4j jC , y*:,4al \ S 

*■ — - — - '“1 ^jj5 \ 43^ gy? ftU ^ 


^V 


jHj^Jt — 4 jXIjJlII 4-uj jJL^JIjj jHi_iJI bjllS 






< 




T -,t a ^ t-v 1 1 :4^J1 jJI 


> 


4 Ja?Jl ^UJai! JkP- M 

tCj^JsVjCqJ^ A3jj£*2>3 ^ * |J^ .J^AP b 

:jU . o 

W — ^ : Sjj^L aJj) J <Ji ^ 


* 'V - ^ a H ^ > **' ^ 

teU k jjUaJ^ ^_&LJ V Cii 4iji^JJ jJw=t JAjha jl ^ Jlp^aJ Ap-j3 ^5^ 4J j- 4-^31 ^*P 4i^A*aJ1 k3 y> 

(I)t/' Ja^31j *J jAy (1) 43 aJ J^ a jU J ^ ^ J x ^ A jJl*^M 1 C*S& 

- J ^ 

1 J^jJ\j V^J y * jj j f UilJJ aJkLt>3 43 [4 a**j j*oJ! 43 j J - r ^ *r ^ 

■(' + j) x f ( 4 aJ'^- y*J (v I ') = t 

X^JL^eIaJI j-kP s^- 1 ^ jIaaJI 

| | ^ w l T - - J5t - A^jUws jpfcP w = ^ *4ftjjyg^U ^J^Lua Sjyt2 ^lp CjV-AjiaJI 4P^4>v3 

OJlS^ iSl Jl>^ ij ^3 4 ^*wUkIj0 j**P a 3 il*ja j ^jA 4J^SC*j^ ^Jh4m>laJiJ jijjCj X, 

j]l »0 # I i I (J-aUvJI iAp) j = ( 1 )^ = ( I ),/- 

li = ( l),y~ = ( I )ty- : j'S' 151 “^Igj y J-k£-” J jk»JI j* 3‘J^f jJ- iJkP CjVil*Jl jjSJ ^ 

. j>i!^ 

(*lv #(t)^ jtf - lil j*Wl > > y jjCVj < 


1 AvJU*bJuJI o'^Ji'btoJi 

\\^S tS\3 3L)V^buJb | | : = L ^ ^ : 43 ^Va< 4 ffj O^^IaaH 4P^4jha ^***** 

j) ‘ti ^f~5 f Jj^i j = ( 1 )^ = ( I 

.(^g 4 AJ\) Jk>J^ J>- Ails = | *i | t ( 3 AP j C**s-) 0^(1 )</^ 


<\A 


^JUaJI V L^ - ^lUl cJliM ^a.^U 








> 



<Lo Lf. 


< 


djoLc jl_o-j 


oT * 


♦ ujL>L>- Vt J>-aJ jk« t 4 jL>» Vi I Vji 


n 

to 

ti 

r<V 

*A 

tv 

rr 

n 

r* 



u © w V ^ © 


(W 4 


(VJ ^ 


© 


W i 


I© 




■+t 


© 


ji^s V 


V© 



■V - 


■.^gi'iij^fi ^ J J»0 j- ii-9 0 

r±(f r ; v r- i) 





: IjlX- Ia O^AA \^J AiJ*^ \ ju«> y 




i 




— 4tjXlj_oJI 4un j'lfl Jfj jHi_iJI LjilS 







OLfijJuAJUji 


* 


= (')^ j^|i £ T-j = ' iijiyuJlCJtf \i\ ® 

v © ^ ^ CD 

i^LaVl jx *La& 

obA>JI jjo ^ iii jj-b 


\ = 


» + \ 


+ \ 


® 


jJl*p - 


vM^r -*■ 

j-y + o| t- 

T _>- + -5- ^ w 


r \ 

I t 


© 


r (' + u‘ s + a") r - 


<j* j- 

J° ' + J° + <J“ V 

\ + j^r + ^ ^ 


V + y? ■ 
\ 

\ 


© 


+ _ *j 0 + \ = 




0* 

Vf 

«r + \ 


r u- r + ' 


\ 

V T + a- r - 

V r + r - 


T (l-^)(!v + ^) = 

(t-^)(^-- v )( v -l) = 


-- v r ' 

!-»- V ' 

vt -- \ 


T 1 t + ij- l + ,J- 

! a- I 

f • tr u- - 1 


© 

© 

© 


t * * 

J <UJ Jj-jl 


' + * 
d + , 




' + a 

J 

0 * 


^ jj(^J OsaJtJ <***! Ju-J*l CVO 




^JUaJI V U£ - ^lUl cJliH y-a.^lt 




4.o Lf. 


: 4^5 ijf Jjtll ujYilsMJi qA JS ^LulSUl C oo l iL 2Uti 


>^ = ^r + c ^r+ Lr r * o-^r+^-^v t ' -£. + w>* + j- ® 

• = ^ - + i_r ,T < ■ = T - ^ ^ i ‘ = £_ v ~^ r + a" U 



www.sec3mathematics.com.eg j j j >j ol, jcm j jl>j 


>0 


— 4 jxIj_oJI Itj j^_iJI LjilS 




OLSjJuaJU^ oU-LaJU 



ct^Ih jUIi .1 



* 4jUL^Vl ^ ^Lsfc-fcSfcuaJl 2UL^Vt 1 


f. a 



WJ 

i° 


->■ V t 

i 

-a 


j\BV = 

_5 -® s 

t V 


J-T'O 




'M © 


ro 


* 


\. V v..(D 

= £_ 01*-^= £ *t ( \ Y 


( : '; ) ■ ■ • ( ‘ T) 


- 


(:."> (::)> 

= \ lij_ | ^ | J jjSif ^ 


M * 


A » 


l± 


i V t- \ ) 

= o° & ( r ) = ( n) * ( T \ ) = '' ! ^' 5 ' * 


V © 


J * 9 
T V 


© 


0 W + f 
0 _>. + v 
0 ^+| 


© 




I 


© 


© 


jls ju»j ja- r = + 'ja ii + \r = t o = ^ jlS' \>\ n 


[\r.\-}- r a 


© 


{\r}- c * 


© 


{\-}- c v c 1 

= <!>✓•#[ Vr.r.UfjlT lil® 




\V- <\ 1 


5 


jJS^? 


: { -“t )^ jU f r . v ] = I j'S' \h\ © 


a 


© 


\ t* V 


fl-*s 1 


jSLmS 


\*r 


^UaJt V US - oJlill Jl.^ll 








jULil 


jJt*? = 


\ + w W t w + I 


i V t ^JLLfauVt jyC 3 LuD 

: jl SJL»idl dU jjJk; \5 


| 9- £ \-j = l >• 

9 -^stJl dii jj-Vj " 

' ^ \ 

V= 1 \ ^+\ o'^ 1 ' 

' ^ + \ \ 

o^^VjuJ^ ^Ls- oli ^g \\Y, 

'=t v+ ^ + ^‘ 0 = ^’ + ^ r ‘ r = L"^ v+ ^' T 

C-w J I 0 ^ 9 A>i-tU \ *1 I \ V 

lT 1 J* uT + 1 

0 “ J" + V J- 
O' + — *“ 0" 1 O* 


(_>• I + l_J + wjI ) y 


v-= + J&0 - ^r i® = l j^'r+ t r = ^ + ,y 5 - j- 

T + ^ ^ u -' 1 


p" ’ ( ji£ + Aaa 3 .Aj-jl t~ = 


r +^ 


j\r tii @ 





\*T 


- ^jXIjAJI 4*LujJigJlj jHi_iJI ujilS 




/ 


•/' )/ / X ; ■' "h >• • 

U J 




F[ dLLfclj^JI dLuJAigJI 


^in 




^but ^JJbu j ^_ui Aj^J I 

t I Geometry Measurement in twd and three dimensions 



to 


lit j JiC^i a..,\ j5 1 j|jii , L^jULi? * wiL^t-a ^ .1^ vUjj' 

£tui i*M j ju ^hiUTj j : ( tUaiJ' J iLi-i yi! 1 L* jl^ v lii5 l^] ^Ji 4 j-j JL gJl Jbfl j Ju j : jj ^^v_J ' i«i Juji 


j iijjl wjU.'.'TvbJ^ji . - ~ - i ^ _ T ^ - - .nil jjL£ i y) J jUoj i, J jfr) 

^ 4,,„ JjT *LLB JLnf OLjJaJl OtfLJl obbSTlj j£ i sl 1 *-» -w»U^ Jjij 

J (>W Ob ) i A*jJU6 J ^UJLuJl 4^JU& j dLti JUj Oj jki ^ ij* 

^UuiSftU JU^#yd\jCAif~^\ j ^'--I.^lJ- ■ .-J 1 1 ^ v^'Upt^J I j +u^j ^ 3-Jj- J l iijS \ 

oA^gJI 

^±c IjjLs sjJLbJI jl *Ja ^jlcJI - 1 j j a ^JbJuLj^l * **“ jajjj ^a^jJI ^ 4 jL$j 


1 h _^LJL]1 wJjkJlSI ^j?U^ ^JyCJ $■ 

^s ^^wiJ ^aLkj^IIji- ^UJl i jj?\ yi~ ijjXj 

^ vy j ^ 1 ^ 

. juUJ ^ 

^ ^aJuJ « 1 >jVL<L*J oL>*JVl ^ 

Ajjf«>Jl i-S iUmj'll ^LlJl 

^1 al>«j! A -t 1 J 

J ^r- J d J l l jLjV*J ^j-rfJL^Jl 

+ aJ S-J .-J 1 


,^i yd) j ^*ji jj^jj jbul j\j^y\^\ ■> 

l o.si “i j w)Lj!|JL^|j ^ ^ * i j-j ulmJl JL^-^ 

C/U^JLS-J JL, S>ji£Jl iJj.U^J.1 -Lj-Ji ^ 

+ fl ‘^ a ^' ^ 

; j* o L^j^juJ'I lJ V u jw 

, ' r J> jj ^Jj 1 J^Iaj ^ 

tC* *,* ^^) = ;4j,iJl wLVi ojj-^jl oLjj^ju ^ 
.(U* 4 ')= 

^c_ 

t 4 

<J 1 JL jaJI ^ otticJl ^ 

. Jj jjLj1Jl>-! 


\*i 


tjJLLaJl V Q£ - jr^iliJl oJliJt Jli^ii 



^ o > 1 S 


i 

^lAji AJiU ^ .1*1*1*11 y^lAajri foU^iJI 

1 


r 


^j-U. *Iil 


r 


£*-i rt \Tn *-iyki 

Ll^jpJLcJl . ~ ■ I J ^ 7 ^ 1 1 ^ -n ■ n. i t lf. ^ 


r 


l^fl ^ ...IiclJ L J^.>i1l 


L. 


J 


*_j jjia 


^■■m ifi M ^ i froH 



o _>SJ 1 


<** . 1 rt.l ..I ft £!jj 6J1 |jr fl 

d-LaF^ 




\*0 


4lcIjJlH 4 mj'i^l l - 4jC .lj-HI kjU£ 




jUjI JUbLUll ^ JL*V » f UaJtfl 

^9^1 0AA9JI 

A A 

The three- dimensional orthogonal coordinate system 

\ - \ 

L 


ijiLpUg jfiit ^ 


aWmJ VwP \X 2 > Jju ^JlP- <*~*j>- ?c*Py* JjAjC] H 

j| *(j) J"* 5 ^ ^y±**3$ (ijU^L) 

* £ 9 iT “ lj 


f — ?J! 


I 


^A 


I 

J 


jJQ^uuJ h 

^J| aIksj M *,* ,i/J(^ ^ 

.jUS ‘1 

4nlaJ .. j-.-^. -j ^LjI J j^j ^r— *J 4 

. jp<Jl J w * 7 - rf ^ ■ (jftj JUv^ jls^J ^ 

, iJ 3 iCJ I jJjiTJ^i < 


^LujjLkii ,':..i ( a ! b. *£LQ 


tpace tl-f * 

3 d jLju'VI JW 4 

projection Jv * * 

right hand ruie ^uJl jJl SJUtli * 
plane 


/ 1 

\* 


# 

# 

# 

■""‘J 

j/ 

r 

1 ^ 

* 



C 


jp*f* ^jjb ^ jiwa ^3 . 3*- JsJ J^>c3 

^jy>ua ^y° jjl 

.&Ju*\jlLa 

► 

r 

IjJj 1 JoJ^PnJ wllSs-CiJ 'i^JlS' 

AJ^J ^ 

( t £) Jbui -uLsLUJt ^I-Ip-Vi filial 

the three - dimen s ion of or f hog on at) 

coordinate system (R 3 

M j£}\ ^ jjw 

'*■" q 1 3 , ajalniflll iZjI^j^JII i— . 

aJu&LsCiOj Sj^-\j dJalj ^3 ^L^Lal* jjlsK_a 

&AA * sUoJj L ^La Sc^t^c calculator 

Jj^tP 

t( jjLJt >UiJl ^3 -j^^m 

§ y->~ i. w l ^Va jf CjUj1a>»\ 


\*n 


b.jJLKJl jliS - ^tUf cJllM . *^\ l 




jbui j 


: Aj-mj Luj I ^y> a 



JUl) iJjpli* "' ^ 

‘ ^Lo-aM JuJl SapIB p\-Jl i\jui 4 j^u ^3 JuaV»l(J^ ^\j jlCj JJ_£- 

■i__-_ aV>rJ^ l ( j r ^ i^-_^^aJ i 1 aWrJ^f^ Jw^l_>wJ ! | ApvM d**^- 

.f' J^ud H— O-J-J l 1 j^Aj J J J^KaJ 


oLj!a>-^I I ihA-'L - Y 

^3 ^Lp (* ^ Ut?:H ^j*rs- n 

jM> - ^ AlJoU-a J jSjj ^ j* 

i ^3 .jiJLi ( ^ i * i l*J \ A?- 1 ^l) 1 JsLO 

jk*e = oL**4 j jSjj ^ ^ ^ 

^ {^ i] ^ IgjlJl-b-J ^31 J 043 A 

*dA*J> jj^Jj J& ^ I Jl 


(^IjiJI J 4rK a\ Jmju) Jl^O ^ 

:ol*/jJl AflljCLfi >Uflj >Ia=*w-;Ij AaJLJl ^jA j5^ V ' 

(\- *•*!)_>■ * (o t \- t r) v v (r,r t v-)l 1 

J^Ji«© 

iAp'J (t if 4 t-) ! aIsaJ^ j su) ^ 

^ (ij* — ^r ( r tT ") *1**^ 

v--^>-j-dl ^3 iJjp^tlJ p? 

^Js- £_ jj^*) 

(TJJ-) tikaJl 




iJjtj {o i\- lT) 4 ^? g ^ \ ^ 

^3 (\- <X ) 4j^_cjjl 

oWj^l ^ *j ij£> <j» 

O' p 

lkfc _j a!oaJ^ ^Ua?^j 





jUu! dj'iLjj J ^LjJd lj : Jj^fl 

C. V? 2\}\ OVjl /wwJtlJ ^ 

{ ■ t i ) aIj 5 i 3 l ,> Jjtj ( \ - * * t i) _>* 

^ (W ‘j* jy^ 3 ^ 

0^5-J JJJ'mJ S— JLJl 

o' j^ H 


(£ t - t -)->- (riia-)^ ( r ‘ T ‘ r )1 

::J^1 S) 

.,J 3 A^*J* — 1 i ^ \fr (lT i. X t \ - J I \ Juu " ^ 

« J jb 5 ^ ^y l -k.pN.'^f 1 ^ jX*wdl ^jS' ( \ tV- fc i)i^j \ Xau - ^ 

A-l^i E8 



the d/stance defweerc two point in space £1 jJtf* ^3 J>-u JLsuJl : f^bu 

^i^U3l Jo*; v ^ 0^ j- ^ ; i T j-) v vj^ * so*) ^ *M 

(\J^‘ t^) 4 T (\u^ * r<j^) + (^ ~ rur 1 ) V = v 1 



jiio (^) 


~=r y'« (* <.° -y-) r- ( r ' * ■*-)-.■- (y^-.r)l,*..-^. r , .!,=■. i*.» r 

uM-* 

J. ^Ja a i J-J -C*Jt j_j>lS '(\£_- r £_) + r (\0^ “ rO^) +T (\0“ “ tO") V = *— > t 

Tt\ = T (v-r) + T (i~\-)+ r {t + v) V = 

tV= T (\ -t) + T (o- i)+ r (r + i-)V = 

FTV= T (\ -r) + T (o- \-)+ v (r + v)V = y] 


^UaJi oltt - ^LJt &JQJI ■ a.-n \ « A 




\ \ I jIjuI ass & AoUU.1 ^LLiiJI 

ir = 01 + 1 = t (t° V) + T (~V) = T (j-t) + r (^- .- j) ( ir = T (WV) = T ( v l)v 
= { ->-)f ■'■ '(-^r h + T (-^“ v) = r (v^)'"' 

jij ji J$u H 

cJU (t‘ i i • )-»- i (i i ' ii)u t { • iti£)! JaJiJl jl T 

ftJLoj’ S3 


The coordinates of midpoint of a line segment A iJatACt* dVirn CjI±j\ Jls± i 

v | oL3lA>-l jig jldaij (y * \u*)t 'M 

{ T t + 't r J fl+ vJ a fO J + M^'l 

1 f v 7 }+ . 

JLLo 

L 1 1 oV*jl Jj-jl 4 (i 4 0 ^ 4 (^ t V)l 4L*jl5^ 1 T 

J*J'<0 

( jCpt_ t ) = , Jm^uI ' ilrii oV'^i 

/ £ + r \ -r- i \ _ 

^ X * x i X } 

(r.r-.i). 

jij Q 

{ i <X tl-) 5 t{T - i i i - ) _p- i ->■ *- ^isa-Cj oLjIJ^I T 

O U> 'i -Vj>- I Jj- jl ( ' i i- ^ ) I CL+*z>- w | dJsxi (*1 1 T t T) _p- 1S1 ! ZLO Lj jiflCLL 




equation of sphere 


kw5 Ja 3 jiHt SJilst4 



4Ij\j j a JjiaJ l ^ \ \ la g > 1 

.{■Cj^3l ^iea3 - 3 r^ T > J ^iaj } IiAj Ijju t_3jju) 


1 \ ^ I 3 ^ ^ 1 C-olS*" 151 $ 

ij jwd A*J 1 j ^SUi! ULl? 4 jIs ^ LfcjAai y J jU j ( l iJ t .. J) 

if = T (-^- J^)+ f (^ - f) + r (J - tr) V 

^ - ,j!&) +^( J ■ Sj^3l 4-bUJ aj ^L c- Jl -»o j 

\ ^ 4-L£rlj^Jt d .4‘_i\ j M _ 4_kX I jJlII d .Ji n ^ llj joJ| 





jLsui d-i'il-ijj 


(j- « i)- tj- ) bsjS^ji Sj5” 4}^lu Ji*j * = i + ^j''+^iJT + Lj r'JV + T g^ + r L / ? + T l j j 

_£ "C T j + * iJ + r J i - r j + T it + T J V = l* jJoS *" ° J jlaj 

JtJUO (-^p 

V" i j --*> > l ^) ^ ~ '' '' t 1 'j j ' ^ 1 '' t 

-o 

A = ’ r (i-^) + T (\ +a ») + ,f (r- t r)5 J S3^aU> 

jjj ji j^Li H 

.CjI-Is-j 0 l» jla3 i—iuij J _jl=_3 1 jiiij l « ^SOl sJ^Ujo -ij»-jl t 

jilo 

^Ia 3 Ujl { Y - 4 \ 4 0 ) 4 ( t i 0 4 \ -) I 1 \ a ) i Ijua 0 

Jaji<0 

(v t r 1 r) = (-^l- 1 A±£_ t £±^)^ t . j*-* ^ 5jS3i j^> 

| ~ ~ > ^ ^j_o ^ '-'* ^ l ^ 

rr\= T {t- \) + T (a-r) + r 0 + v) V=-^ .’. 
rv = T (\ - £■) + T (r - j>) + T (v - ^) ^ iJiU. .-. 

J Ja^ □ 

(l * r- t r) ^ t (r , 1 1 \ -) ! o->. ^kS v t jJISjSCJIaIsUoa*-^ 0 

Jlio £3} 

• =\\ + £-*t - ^ T - ^£ + T ^+ l ^+ \^JsUjo Sj53l _JaS 'sJ^aj j^j-* ^ 

JaJI-O 

(r ,. v iT- ) = (^ -~ ~ - ijj* J-»L*jo ~ -) = SjS>Jl o_yS^ oUj(aj-1 

J jis aJu>-j T\ = w -'(r) + r {i) + '(v-) V = s j + T i) + 'J V -\y ■'• 

uf J9^> □ 

“ =\ + + j<aA - + T ^+ + T j-i Sj^J\ jlas ^_£*sj J jisj j* \S- "V 


L^UaJI oLi£ - ^LJl oJlUt . a. ^1 1 V > * 




jbui Slii j iobuJLt ? UiUI 


> - ^ 


*= (l-l)U-jjLpj zm 


VtfJ 



:^L La JaSi 

■ = ^ ^ (V) 

Altai** JJjJl £l 1 \ y 

£_^l .i^U> ^Uoj ^ O^.-ivC .s.. -Q ^ jt ^ jSjJ t V T y 

( * *. ■ t ■ ) j> jl^v ^ Aisjo j^Jtxu ^ j _j ^>- ^ 
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* = o + - T ^r + T ^?r + T j^T ^ 
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• Jh* aL>J\ ^9 1 A>*l<Jl ^y- " ^1 

.,j^ jjp-us f AjhI*3^ I ^ 

J fcWil ^ 1 A^iZ*)! 4*5^5 ^ 4 — J fr l 
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war* Jy*Jj 4 

rtgh t hfl/rtf rule I Jk-M 5JLt Li * 
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SVT 


A i clIj a U a ...n - ' j H — 4 _kX I jJlII 4 _uj jJLg-LIj j^Jll l_i Ll£ 




jLsui d-i'il-ijj 


e^llvll ilT n-tr-T 0 ,j 

Jlio (^p 

V * ' A = 1 1 >— > 1 1 v = 1 1 I || jt$j i • iu jlj)l ^LS >-j c ! jl5” 151 ,1 . 

i = ||t7||‘A=||T|| * A=||t7||V = ||T|| 

i_4 J -h ^ <-_H ■ j f AJ /jjO 

q^w v n lit- n= v *r 

u = °n- ii>. x £ xa- 

JaJ Js^ Q 

* I - I! V II * T = | | ^ II MTO 4 j t I j\ 5 * tSj_ (jjy 

f ji^aM ^-*Lya)1 v jjSo ^3 1 wVUJl U l-iiili jifiiu' 


*U ^_4 w it ^*cX* 

t * info? 1 (^j*hs-b jl) j^SCj jl w*^j Cf?- jljM J ^ Jcs ^ - ^ 

l^r 4 ' ] 9 p* 4 ^u)i j^j ^ ^-LS - ^ 


X 




t • t 


L "■*}& * *-J !f i —~J^ * -O' 




j^jLmJ iJk^ jJl A?v 4 jLa£ 


• t ‘ t * 


JLuo <^p 

Cj ^ i -o ' 5 k -*j" d-j\ 5 " '• T 

‘•^ll-|i ||^|| = 

\ =\ X \ X \ = 

' = EL * EL. * ' * ^ jkUJL 

JjJ jl J^b H 

^\A JT ^Zjlna^W 11 Jw® l t -Vj'" ^ 151 ® 


^JLbJt jLki - ^tUf cJIjJI .Jj-aJl ^ Yt 





X - \ 


£i\ Q 7 ^l 


Ait ^_y^t 1 j) ~v 

! ^jJL U^S" w-J ^*aJt LjJx-ij 4 j3j L.J i Sf I ^jj& 

jU^li^t^ f * ^_J a * t 

v iiTii = r*r -y 

( JUUu .bjJi) ^JuLcji i. I lij iaJts j lit • =*_>* [ -T 

^jjl Jl ->- • | + u * | =(»> + kwJ ) • I 

6^isju^^ (t:*T)i)=(v^)’T= S-(Tii) -o 


UO 


© 




JCUD ^!) 

^V> . j*->\ * 4 * 1 *> J jls i I 1 , t.- 

-?S • try v Si • try i 

j^ji-O 

sWj'lJl j — ij ->-j tyl '.’ i 

jL*& - U^*> 4 j j ^l*£ .\ 

"•Ml^ill 1 1 vT IJ - 4~i*ST.*. 

\ N - = \ X \ * X \ . = 

*\ * 1 ^l^-.-.> I jJ 1 Li jlJuslfc^ y < tj | ^ 

jpi *£2 = -p- > * 'fc-J [ /. 

A ^3 Jill /j *0 jljLj ^ f — P- 4 '—J f **' 

\ V* o ‘ ^ 4 j ^ l^j I ^ s i j -A^-£ \ T ~^~ ■ ■ 


\ro ts- 


111= I- 


■ f 


\ — = . x ~r \ \ * x\- = 


TV 


1 o \i» 


* "v 5 ^ 1 >>-t J>- 

(Sr-)* St = rs • try 
Sy * Sy- 

Sll II St|i- = 


\ • •- = _1_X t Vl'X'- = 

TV 


d h cAj a K a ...n - ' j M — 4_kX I jJlII 4^jlij jr^JI l_i Ll£ 





jLsui d-i'SLjj 


J-=^ U* Q 

: Jv* yS' A AaU*? Jjjb ^ iJlAlA _>- w I sjfy 

(JXr)*( tTT t) * ^v-vT * ?*vT i 

A^i ^ 

-UbuLgJl ^iiUjvVl IqJ ^^uLtdll UJ jj-all 

Tfte sco/ar product of two vectors /n ortftogona/ coorcf/nate system 

J^( £_ ^ v + + ^v) = V <( £. >J + ^\_J + ^"^) = ’ sjLS" ISt 

^ + _o* ^ I + 


jJ + ^^)= V * 1 


t * 


. I + * ^- L 

fi' rf* ^ 


t * ^ t yJ + ~ jem — '"'' ■ ^yrV ,+ 

"t ■ *? t ,+ ^ ' t" L ,+ ^ t! + 

^ = * El “ 

^JUs-Nt (ij^-J' ^ ((J-V ‘ ^v) = V **] 

• I jU 




I .-. 




U* ' lT 


4 f ap-jI ^ 


-h ^ T - 


- = w t 


jiio 

tj i + ^r+ t7r = T j\T ( t 

J-J'<C 

(\ l V- <\ -) * (i t v t r)= tJ ■ T 
\ x i + (v -) xr + >- x r = 
i- = t + v- 1 - = 

JjJ Jl J^Li Q 

J tSU £~o + ^v- t^i = t7 t (r *r t \-) = T i 

~ Cl? = tJ t ^ ^ r= ^ V 

^JLbJI ^Lki - ^tUf ^jiAji . *.^u \ Y% 



X - \ 


£i\ Q7^l 




the angle between two vectors 



J-u jJt 

, ., . 1111^11 = v*r 

\ A ■ 0 ^ ‘ t *i f jVj J**§Pw*M I j*j J^j3^ 0 


01^ I 




^_J ■ 



II v II II 

^j*Jl j t jb jljl* V * 1 

d\* 

\ 

t,j\j '-r i 4 T 

oU 

\- = 0lls- 

^jljuaLhLa u £ f 

6Li 

' - 0 \l>* 


- = 0llp- /. 


oyUs. 


-t 


t + -*P 0 + X = 


Jduo ^£p 

^ V + -j® r + £ = f /w-j 4j 0 

J^J|<0 


vt\ = 


f t Y 

v + r + 


rv= i! i ii 



tA= , '£ + r 0 + ’T V= II V II 
' ! _= et». 

ii vii iiTii 

0 \ _ tA-no + A _ (j t o jr).(v,r t £) _ 

Io\ vTV Io\ vTV 7°\ vTV 

>v,a = (.,aata) % = ( *' )'-l^ .'. 

£ O V V£ V 

JiJ (jl Jgli Q 
'-J^. ^ <js* ^ 4 



>YV 


iC-lj fl || J ■■■ V'j M — 4_kX I jJlII 4_uJjJLgJlj jr^JI l_i Ll£ 





jLsui d-i'il-ijj 



I 



* A^Wl ^ Aj^XA (I^yk«) *L*S jA 


(^J ^ Jj* 3J3) v ^ f djwj' A*S " jA jU i^>iLa WJ t T IS] 

J^Jj-=e^nT|| = J 
llvll 


Jtiuo £p 

(t* iii 1 \ - J k, 1 <. ( * 1 1 1 \ ^ I f dUuI ^3 ^ 0 "j" y - -*j* = '*(3 3j-S) 1 ^SlaS^js Jt?- 3 1 ( 

T- tr = try 

(r fi t- t r-) = (- t t ,\) - (r t r t \-) = 


w\- 


w 

w\ 




II vM 


{r ,v- t v-) • (0 t r- t r) 

V + V)+V 7 ^ 


1 [ &L>J1 i 3 SjjiJt AuS'jji 


JjsJ o' Q 


ap-3^ JjS? 5 v J jl? 'i ^ 

y -=- 4 >Ca ) \ 1 3 1 V?g ...a 


sL>J 1 ^3 A>rl4 4^5"^ > JjJj yLa in I i j 1 ^n 1 



S^J3 y* J 3 1 Ll<J I Jiijt 3 LajY ^laL^i UJjoiJl j»l JA-Lut 

Using scalar product to ftnd the work done by aforce 



.*^kkz> sJlJ'Ju jJ sjiJi Uj\s ^ 4 p-Ij] ^ ISt 

^ JJuiJl \Xjb j 

0 tp- 1 1 3 I I 1 1 0(1= * 'J 

■ ^ b Ju— _3 X DjjJsJl j^LS s -kp~3 Jp'-lJ I 3JLP-3 


^JLUJl cJtjJ* ^ YA 




X - \ 


£i\ Q7^l 


JQjO 0 




{ ■ t V iT-) I 4la£j ( j^a 4^5jj%3 ^ T + -*P X - = O - j3 Opi ® 

jt 5. JiJl *-0 SJL> * ChJIS - 1 jl ^ # 

^i-y •>*" ^ ° v 11 >* J -^ M ^ -^J* < r ‘ ‘ * tV > v ^ Ji 

J^JI<© 
I - = u f = OS 

{. ( \ t r-)-(r-,..r). 

{r- t \- t o) = 

vj • \f - -Ji 

(Jj^-) . jjjj \ = (T- i\- {r t V- t \) = 

6* J$^ □ 

^\ i » . V . ^ ,(V 1 1) s — t a Wc ^ M {V t \ -) I 4 W C - M ^\A -J* A + ~-~r 1- = O 2 I \j ^ ■ '■ '* - V 

JIjuo 

S^jLi ISjA1*3 wj>i i |j>wJI A 

4j J^jJ ^yiS^M ^JlP \ ^ Jw 

■ Jcji\ o \jbj jJ iL&t 4i\ * ^5" -- lg-^Li Jis 

.jvoM S ji jjb J j-ojt 

J-JI<J 

o * ^ = JJoJI 

0i^||5|| ||tF|| = 

— X 0 X W - 
0 

J 

j^j ^ Q 

ttL-JU Gj^Nj ^^JkP jf*j Jop^- \jijJOo jdfjrJ M «a>0 ■ Jm I fl -oJ I ^ A 

j^j \ v * _U*>J \ ^y joJ i Sj3 o 15" iils .r - l^li dj jly> js 

JJoJl t jllfl 1 ! T 43 LwO -^2^ ( yP JjjJJOaJl ^Jj^J 

.JslJkM ^y joJI 





m 


i clIj a U 2 ...n - ' j M — 4_kX I jJLH 4 _ujjJL^JIj jTp-O I l_i Ll£ 






jLsui d-i'il-ij 

pJLoj 


l/eofo/producf off wo vectors (cross product) 







It 


j\Sj 0 jlj Ul^uj j\ ji*w? ^ v fc I jlS* IS] 

J^\>- jU 4 | ^ WjaP 4 ,p^U (J 

A3 ^JlSL> ^V?W^ ^ t T 


* (eu|| v 


X t 


t jJ\ aJL^li) ULb (JpL-i >1 ^LpS) ^ sJlp-jM fljws aLp-ol 2 JotL> j; 
| \A jlj J-0 i £>Ukj\ ^Jj. xjj 4 w Jl>iJUJ' 1 I CL^J>- 

\£ 4 >JaJ^ oWjl j^-it-3 ^ 

<LaLfij oUi^aJj 

A>ujl aIpJI ^9 f X V* l£ a?wJ 1 aljJ 1 ^ X | jLS'lij ** \ 

f X IW_H> - — k_J X f ,jl ^1 \£ " 

Jp oJvfl lit, J ls 1 ^jA 4 p*U*j ^ 

^T — vr* _ x ^ ^ — -*/* x -+j* 

^ X ^ 

«u* “ = ^ X ^ X -^r 

p - = X 

J C~*>- J = f X [ I *^U(jSl -T 


.O 


jduo 

jLjl* Aa-jl w,0 = ||i_j||,\0 = || I || Ijls V* U $:. > ij jlj)l ,J-L5 t — a ^ji jLfsCj «wJ t | ^ 

W X I 

J*»4 

rf - (evil Vll II T ll)= v * T v 

rn,iv=v- Ux w,o x \o = 0U || tt|| || T ||=||C7 x *t" |[ .•. 


LjjUaJt jLls - ^iut ojiiji ■ a.^n ^ Y* 




r* I' r*f 


X - \ 


£i\ Q 7 ^l 


jij o* Q 

i I j*> aj jl _p1 ^Ls Jj-jl v*i = II v 1 1 * 0 = 1 1 1 II y&j j i o- = w x i j\^ \ it 

2uj*j j\£2\ OUji-L^Vt ^ .jAbsjVi 

‘yV ‘^v) = V ‘ (^ ‘jJ = I 'jj 
( {_ y v + -^° + - j " ^v) x ( £_ jJ + -j® jet + ~j- ^t) = v x t 

X ~^r* I + x 


X -j- , ,_j I + -J° 

t • ^ 


t • ^ 


J* ' kT 


U I + X u I + 

j? ' j* jr* ' jr 


X P wJ J + 
^ ■ P 


t < 


^ x t j-V j - 1 + 

J = ^X^= jl j 

( -) - w J + P J + * = V X f 

c * ° w ^ ^ 

(^) L v^ t+ ' + < t-K^ J + 

* + ( -) J ^ + ( ^ ) J + 

0 -- o' u-~ J> + ^ { t r J ' t !) + ^ t 1 ' t V ^ ,} = 

V x V ^iaJl ^ 1 p 


t 1 J 


x i 


a^L^ajia. 

jl* J" ^ y*'^' ^J~*^' l 5* ( j»V 1 j.v) = V ‘( J 1 J) = 1 0^ '^i 


t (j-V J ‘ j=V ,J) “ 


J ^ 


x I 


\r\ 


A tC-lj flH A uH \ j M — A* Cl I jjiil jj .J>y> ^ ilj ^oJI L_lUi£ 





\ Aj>w) 




jl_ui j ^LJUlj 

JIJUD £p 

x 'f j^>-ji (i t r <.\)= t 7 t {\ ,r it-) = T jlT ii^ (V* 

v t l 

_ _ ( J-Ji^ 

\ r t- 

i v \ 


^ (\ x r - r x v-) + ^ (\ x \ - £ x v-) - (\ x r - £ x r) = 


V - \+ -^r \ * = 


x I 


V x I II 


- - ^ T ^LC- £ Jl>-j 3 1 i 4>ili 


* ^ \. 
+ ~^r 


V - ^ \ + ■ 


nr- V nr - V nr - V T (v-) + r< \ + T \ * V 


= J 


J^i O' J$^ Q 

astI-JI "^7~ * - ^ - *. — wwJjiM f A^iTLfJJ abu^t L ^ j i = j | f || ^jl5^ \it * 

V x | j^-ji(o ,r, r-) = C 7 

; jb 0 t>^.:.y ^iL$ y t | jlS" b] 

(4JI Jb| I f ^aJl) I X y « = y X f ^ ^ 

j w X ^ := [ X | - Y 

j ij; ^L-*> Wa^AS^ jl w // 1 14* j = v x 1 jir iii -r 

_^Ji y^i>- { x 1 ) + (y ^ 1 ) = ( + v* ) ^ t * £ 

(j^Ss- J™?- {"S' x ^T)i 3 = (^ 7 i)) x *T = k_j x('TiJ) - 0 

j = u x | r^tS"” lit iaisj lit jl v-> 1 I ,jl wjj^Jl ^l_j>- y UjI j 


LjjUaJt jLis - ^iUt ojiiji . a.-n ^ YY 




Y - > 


Cj I fl U s_J J*-C> 


J “ f" ( k-J J- .O I + ^ ( s^J t - k_J - I) + , t - , I) L^l 

(- V ■ ^ * <r x ■ *r ■ ^ 7 V* 7 - ^ 7 ^ 

-t ^ 




t t- 
^ t 


I J t 1 J L 1 J 


■ t t ' ^' 


w ^ w *w 

vT * > U* ‘ 

t! - oJ . uJ 


J' 

jt 

£_ ■ ^ ■ <r * 

^ = *--*** * ^ 

V il= J< _ V IJ= t 

9 e I + -j 3 t + -o- 1 — | 

V- t & 

tr *j = T /. 

jl4>wJi ^ jjSsJ Us-upj ij^d ^ U-up y 

j^Ss^ ^3j j*j 

Jduo 

( ^ A + " 0*23 + -O' ) — W-J 4 >LL(JJ ^ ^ ^ " “O' V) = I 4 >uLiM jlT lil ^ ^ 

£ ‘f j- 4 jf 4*J. Aa-ji 

jaJi-O 

// T V 


t! _ ^ - J 


L- 


Axr r_ r-xi 

n=— — =rX = — — =i).\ 
\ ^ r x 


_*_ _ r- _ x_ . 
A “ *J “ \ ‘ 



JaJ o’ J 9 I* Q 

V ■*>-_}' f = 1 1 v II j^S" lii# [ // v j^j ('"■ *t) = I 35^ y'\. 

J) ig J T~i <iT ( _yii LsejVI ut joaU jjin.J *i^T) ^Vi 4!) 

evil vllllTlMI * *T|| 0 ^ 
0U||T||=Jc^ J*||t7||- 


4^ jijJUi I i y 4*S ^,133 C-UuJl 4a-3 — 4i — Cju-i = 


>yy 


d H C-l J fl K 2 ...n - ' j H — A i 1. 1 jJUl d^JLLt jJLgJIj Ji^JI L_1 Ll£ 





jLsui d-i'il-ijj ; Jj\/( OJ^jJI 


Jduo £p 


t I 4^*9 ^ jJJ (\“ l 1 v V) = w t t \ t T- ) = | j\5^ 1 

^ j'j 

J ^'<0 

(\- 4 £< r)x(r t \ t r-) = tT x "f 


^ \o - ^=r + {^-)_ 


y^ ^r 

X \ X- 

\- £ r 


r 7 \r= f (\o-)^(r) + r (v)V= ||t 7 *T|| 

, 4 l>- 1 «v 4 Vo\r = .’. 

JaJ Ji J 5 U Q 

W i I CLJCaJ^ -i>-J;^ (\-i®t') = ^ ( (i- i T ( \) = I ,j\ 5 * (^ 



Scalar triple product !>dJt I 

jhm^T aJ ^j^l ) \ iwJjp^a)^ iwSjju *^>- X t_j ■ f jIjuLJ \ ,j\3 — ^- t t f (j\fT 

(Njl ^ l-T^ iis-'J) \$Lj\LJ s i\ Jl>wa ^ ^ 

(^ = "" ‘ t v = v *y ‘J = ' A A j 

^ * ir • T jp 

•("tV+ ~^J + ^'^)= 

"'“ ^ t v 'tr AX* ' ^ t v " C~ '(L^ + ^^ + -^jA 

[ t ^ ^v) + 







t * ^ 



u ^— ' — 

£. ■ o* ■ ^ ■ 

tr^ 

^UaJI oli£ - ^llll oJllM .Jj-aJl 


m 





X - \ 


£i\ Q 7 ^l 


^uaJI 

.j^ij sSj^^ ^t?y ^ oL^s-juji j-jjo m 4^4*i ( ^-*Lo3i - ^ 

t v i f ij j^JLil yJ yJi ia^f (v x f )*-r={ t x-^)*v=(^r x v)* 1 


j ^--LiiJt ^jkaJi J^l>* jjLs j^>-^j i ^ — >■ <. * f oL,g>wJi c-JlS^ ^ * T 

x v ) * I olJ\ 

^ -,- 1 ^ ^ 1 1 WjwkJM JL^jJl ^ULoJf 

4 j^Aj — >- t •m-J t | O^ 

£ J^Jr^ &>*- j^ ^ Aj jljl* ^i- 

wjnk^ 1 ! J^kJ 4 4 IV? a) \ 4 a*oM — 

| X V * M = ^jU«J \ iS j\ ^r>vS- o] (J 1 



jilo 

t(r^tY) = I Ij^io aj^Xj Aj 3 ^ 

(r- . \ < \)= Sr <{v <. r <. \-) = tj 


O) 


uM'-O 

i x V * I 1 = ^jk*J i ^5 j i jLa 

^ LJ^ ^ 

t v ^ 

ir* 


r \ x 
r r \- 
r~ \ 


^>o- S Jj- j V A == | T A- 1 jW ...) \ ^ j\ JLa <j1 (j I T A- = 

r- s \ 

jij o* L 

l(^ t £* t V) = f I^JIJUj <.Aj ly.Jij^li Aj^Aj 4*3 ^ 3 Jl T^k— J \ 

{r s r t r)= !Z * (t- j t *) = tj 


>T 0 


d i C-1 j fl It A u i L i V ^ II I _ A\tL I j_0Jl id .jUi ^ llj j-t^Jil i ^ LlS 





jUul ; JjS/l 


r-ncyjuoj jjjfe 


:SU>- jjl 


^IS1:^tu>i1 

.= *#* * -*r (?) 


= t ' ^ Y 

.,., — jLJ ^ f <kSjA jls {i- « r) = t(\'tt)= I jir \h\ (? 

.... ...... — -™™.„ jljjSL w t t jli * - v * 1 jlSj jIj ^ >© t I j\£ lij. (t 

jUaSC i f jb J = ^ X I jl5j jU jlf?wa w-> t | j\5* tSt ® 

-n/ 3 "I + ^vr - t 'P ^ - *j -l ^\_o 4 j ^'IjsJ 1 (*1 

{© tT i v)iwJ ^Jag,! (t i \ i \ )! aIoaj jv° '***«*>- wL ^ V + ->j- r - \? Gjis) i J j JwJt J..W, t ~*)\ (y 


laUajtdl 4 jL>-^/1 yp-\ 

„ ^ , m = Sjfi X (X) 

t * ' ■* • v T i 

= ('t j0 "*' [ V) • ( ‘J V - ! ) V ‘ I jlf IjJ - 

- fj Tt © V- © A- 1 

— _. B .-J • I jli l I jljT lij (V.) 

+c 3 [>.\-] " ]'«w V ]w-[ I 

- rfjUd(t «\i\).(r »r- t v) ^ ® 

*. 3 °\ri,rv * Vo,n v °ov,.v D 

*i) j\S j ! jjtji.(Vi'i< i)< (r- (Jit) j\T \i\ @ 

\ 3 r- © r v -i 1 

:©U U* ^1 

:isi\ o^u5i ^ js" ^ tr • T @ 
(r ii- t £)= t7 t (r- t \ t o)= T i 

+ ^= £ + = ^7 - ^v- t7r- = "t" ^ 

= t7 = T * 


ljJUo-M jLki - \ T1 




X - \ 


£i\ Q 7 ^l 


:aJ V l CA' Wl jT ^9 ^ 2j j' ji ' J-^9 ' * 

(£ iT J) 4 (\ •- tT t V) V) (\- <M)i (t- i\ to) \ 

{• it- 4 \) t (t t \ t r) * 


: <LJ "V 1 oS l»J \ ^ ^j9 >— > x [ Ju*- j I ^ y 

(£- t r 4 \) = tJ * ( \ 4 r 4 t-) = T" L 
^o--v=r=v‘' j ° T -'^'-= I ^ 

I ■ *4 jtjl 1 ^ = l I V 1 1 ‘"' = 11 I II ^ 

\S^y j ^ ^ ^ 7 Lj ._y a 5 —^r ' — ; I A 

If ._?Z. * . tTT i 

>4JX ul -5 _J>- tj • ' I I ^ _>- f X _4 1 -' ^ 

■ ^ ■*■ -0 ^ jJ ^ ^ A?w® -k^^^ 1 © 

£>- t^r + ^ 7 - = tJ 4 + t?r- t^T= T 

: ^ilj L$ja ( _j5* ^2 J —A ^ 4^JkLj \ A>- Lwa I ('A 

(■ 4 £ 1 T) j 4 {r4£-4£)^4 (r- 4^ 4d)i 1 

( \ “ 4 * 4 \ — ) 3 4 ( o 4 \ 4 V ) _j£ 4 (r 4 - 4 £) i ^ 


U>> J 5” ^ _a> j ^ J fAU^Sl ^ jljio is-Lw" 4^ — a- 1 

(r 4 0 4 r) j 4 (0 4 £ 4 \) P (r 4 1 4 r) J V (i 4»)j .(r .r)p(\ ,\)J i 

I^jLj ^ ^9 SjjWCfl i_s^3-l 4 j!)\j ^^isj J- 4 >— I 4 t A^j jj I ^^42 )1 *SO- ..V • 

(r-t \ .o)=^ 4 (£ 4\ 4r)= V 4 (f!' l')= 1~ I 

:iH]i j*i- »l ^.LalalA jwj j' jl5" U ^wo ^ylj Uj jS" Vy 
(£- 4 -«r)=t 7 4 (T4T4-) = T i 

‘^A+^r-='T ‘ t*£ . + ^T\ . = ta v 

£~A+^£-t^A=tJ ( ^r-^+^r-="j _ ■? 


>rv 


tC-lj flH 4 _ujjJl^JI — 4-kX I j-Q-li ^LbUjjL^JI^ l 







aUilSJjUji y 

jjU^s j^a jj^v* JT ^U- kkJL^ M j^j)t 1 Ak4jJ' CjLSt-kj-J 

, oU> \ Jl>-^J \ 


juJt jlji m*g y 

-_p- ^aJ l aku^iM ^3 io^ J ^ y-jd ^ ako ^ 1 a^Aj^AxJ i \ 

^ jj^a} okjt J j 


OLjIU>-^j( I w«?h y 


' - J" ^ 

* = J-* ^ AlliUjJj ^ ^ ^yl ^ 

' = lT^ Jj^JI < 


<y£/tu^ t r^- ) “r' 



i ^j r jJi4j j*i ^\aJi y 
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